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IMosicHuTEeNLHASA 3alIHCKA

Pabouas mporpamma y4eOHOTO TpeaMeTa MO MaTeMaTWKe: anredpa W Hadajlla MaTeMaTUYeCKOrO aHaJm3a,
reomerpun s 10-11 kimaccoB pa3zpaboTaHa Ha OCHOBE:

1. denepanpHOTO TOCYHApCTBEHHOTO OO0pa30BaTENBHOTO CTaHAApTa CpeaHero oOImero oOpa3oBaHUS,
YTBEP>KACHHOTO NpuKa3oM MuHuCTepcTBa 00pazoBanus u Hayku Poccuiickoit @eneparyu ot 17.05.2012 Ne 413;

2. OcHOBHOH 00pa3oBaTelIbHOM MNpPOrpaMMbl CcpenHero oOmero o0pa3oBaHMs, OJOOPEHHOH pelIeHneM
(henepanpbHOTO y4eOHO-METONNIECKOTO O0OBEANHEHNS TI0 001emMy oOpa3oBanmio (MpoTokod oT 28 utoHs 2016 1. No
2/16-3);

3. OcHOBHOI 00pa30BaTEIbHON MPOrpaMMbI cpeaHero oobiiero odopasopanus MBOY «HoBomerpomnasioBckas
COlll»;

4. MeTonu4ecKux pPEeKOMEHAAlUi aBTOPOB HCIOJNb3YEMbIX Y4YEeOHHKOB, OIyOIMKOBAaHHBIX B COOpHHKE
«IIporpammer obmieoOpazoBaTenbHbIX yupexnenuii: ['eomerpus. 10-11 kmacceny/Coct. T.A. BypmuctpoBa - M.:

Ipoceemenne, 2018, «IIporpammbl 00IIe00pa30BATENBHBIX YUPEKICHHN: AyreOpa W Hadala MaTeMaTHYECKOTO
ananmzay/coct. T.A. Bypmuctposa - M.: [Ipocsemienue, 2018.

eau u 3agaun

Llensamu peanusanuu yaeOHOro mpeamera «MaTemaruka: ajnreopa 1 Hayajaa MaTeMaTHUECKOIO
aHaJM3a, TeOMETPUSD» Ha YIIIyOJeHHOM ypOBHE cpeHero o0Imero o0pa3oBaHusl SBISIIOTCS:
- (hopMHpOBaHUE MPECTABICHUI O MaTeMaTHKE KaK YHUBEPCAIBHOM SI3bIKE HAYKH, CPEJICTBE
MOJICJINPOBAHHUS SIBICHUH U MIPOLIECCOB, 00 HIESIX U METOAAX MAaTEeMaTHKH;
- Pa3BUTHE JIOTHUECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOPaKEHHUS, allTOPUTMUIECKOH KYJIBTYPHI,
KPUTUYHOCTU MBIIIJICHUA Ha YPOBHE, HGO6XOI[I/IMOM JUISL O6y‘-ICHI/I}I B BBICIICH IIIKOJIC I10
COOTBETCTBYIOIIECH CIIEIUAFHOCTH, B Oy IyIieit mpodeccCHOHATFHON AesITeThHOCTH;

- OBJIaJICHHE MaTeMaTHYECKHMMHU 3HAHUSIMUA W YMEHUSIMH, HEOOXOJUMBIMH B IIOBCEITHEBHOHN >KH3HH,
JUTSL TIOJTydeHust 00pa3oBaHus B 00JIACTSX, TPEOYIOMIMX yriTyOlIeHHOH MaTeMaTu4ecKOH MOArOTOBKHY;

- BOCIIUTAHHE CPEICTBAMH MAaTeMaTHKH KYJIbTYphI IMYHOCTH: OTHOLIEHHE K MaTeMaTHKE KaK K 4acTh
00IIeYeTIOBEYeCKO  KyJbTYphl; 3HAKOMCTBO C HCTOpPHEH pa3BUTUS  MaTeMaTHKH, 3BOJIIOLUEH
MaTeMaTHYEeCKHX HJIeH, TOHMMaHHe 3HAYMMOCTH MaTeMaTHKH JIJisi OOIIECTBEHHOTO MpoIiecca.

B xoze ee qocTHKEHUS pelLalOTCs 3a4a4u:

- CUCTeMaTu3anuda CBeILeHI/Iﬁ 0 YuCjiaX; U3Yy4YCHUC HOBBIX BUIOB YHCIIOBBIX BI)Ipa)KeHI/Iﬁ u q)OpMy.H;
COBEpILCHCTBOBAHUE MPAKTUYECKUX HABBIKOB U  BBIUMCIUTENBHOM  KYJIbTYpBl, pACIIUPEHUE U
COBEpIIICHCTBOBaHNE alredpanvecKoro amnmapara, chOpMUPOBAHHOTO B OCHOBHOM IITKOJIE, M €T0 MIPUMEHEHHE
K PpCHICHUIO MAaTEMATHYCCKUX U HEMATCMATHICCKUX 3a1a4,

- paCliup€HUuC U CUucTeMaTu3lanusa O6HII/IX CBeI[eHI/Iﬁ (6] (bYHKHI/ISIX, IIOIMOJIHECHHUE KJIaCcCa M3ydaceMbIX
(hyHKIME, WUTIOCTpanys WIMPOTH TNPUMEHEHUs (GYHKIHMA Ui ONMHCAHUS W W3YYeHHS pPeabHBIX
3aBUCUMOCTEH;

- 3BHAKOMCTBO C OCHOBHBIMHU NJACIMU U METOAAaMU MAaTCMATHYCCKOT'O aHaJIn3a.

Mecto yqeﬁﬂoro npeamera

Pabouas nporpamma npeamera «MaTtemaTuka: ajaredpa 1 Hayajga MaTeMaTHYECKOTO aHAIN3a, TEOMETPHs) Ha
yri1yOJeHHOM ypoBHE cocTaBieHa Ha 408 yacoB, B TOM YHCIIE:
- MaTeMaTHKa: anredpa u Hayana matematndeckoro aHanuza 10, 11 kmacest — 272 yaca (136 4. B 10 xmacce u 136 4.
B 11 xiacce);
- matemartuka: reomerpus 10, 11 xkmacest — 136 gacos (68 gacos B 10 ximacce u 68 gacoB B 11 kmmacce).

Ucnonsizyemsiii YMK, BKiTtOUas 35IeKTPOHHBIC PECYPCHI, @ TaK ke TOTIOJTHUTENbHBIE HH()OPMAIMOHHEIE PECYPCHI:

1. YdyeOuuk mis 10 kiacca o0ieoOpa3oBaTeabHbIX yupexkaeHuid. ba3oBeiit 1 MpoGUIbHBIN YpoBeHb. Ajreopa
W Hayalla MateMaTudeckoro ananmmusa. ABtopsl: FO.M. Konsrun, M.B. Tkauésa, H.E. ®&€noposa, M.U. [llabynun —
Mocksa: Ilpocsemenue, 2020 1.;



2. YueOnuk s 11 kmacca o0meoOpa3oBaTeIbHBIX YUpekIeHUH. ba3oBblii U IPOPUIEHBI YPOBEHb.
Anrebpa u Hayajia mMaTeMatudeckoro anainusa. Aptopbel: F0.M. Komsrun, M.B. Tkauésa, H.E. ®&noposa, M.1.
[Mabynun — Mocksa: [IpocBemnienne, 2018 r.;

3. YueOnuk ass 00meodpa3zoBaTeNbHbIX yUpekaeHuH: 0a30BbIi U MPO(UIBbHBINA YpoBHH. | eoMeTpusl.
10-11 kmaccer. ABtopsr: JI.C. AranacsH, B.®. Byry3os, C.b. KagomnieB u ap. — Mocksa: [Ipocsemienue, 2018 -
2020r..

JlonoIHUTENIbHAS TUTEPATYPA:

1. M.U. Ulabyann, M.B. TkaueBa, H.E. ®enoposa, O.H. HobpoBa. JngakTrdeckne MaTepraibl s
10-11 xnaccoB - Mocksa: Ilpoceemenue, 2020 r.;

2. b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuil. 3agaun no reomerpun gt 7 — 11 kmaccoB. — M.:
IIpoceemenue, 2014 r.;

3. Marematuka. [logroroska k EI'3-2017. [Ipodunbueiii yposens. /Ilog penakuueit @.D. JIbiceHko. —
Poctos-na-/lony: Jlernon, 2016 r.;

4, 4000 3amau ¢ oTBeTaMu 1Mo MareMaTtuke/ o peaakiuei M.B. Slimenko. — Mocksa: Dk3amen, 2020 r.

IlepedyeHb CalTOB:

http://www.ed.gov.ru — Caiit MunuctepctBa obpa3zoBanus PD;

http://www.obrnadzor.gov.ru/attestat/ - denepanbhas ciy:x6a 1o Ham3opy B cdepe oOpazoBaHHs
(rocynapcTBeHHAst UTOTOBas ATTECTALMS IKOJILHUKOB);

http://www.profile-edu.ru- PexoMmeHmanuu ¥ aHaaM3 Pe3yJIbTATOB SKCIIEPUMEHTA MO MPOGHIBLHON MIKOJIE.
Pa3paboTKK SNEKTUBHBIX KypCOB AJs MPO(UIBHOW MOATOTOBKM ydariuxcs. [IpuMepbl y4eOHO-METOIMYECKUX
KOMILJICKTOB ISl OpPraHU3aliy MPpO(UIIBHON MOJArOTOBKH YYAIMXCsl B PAMKaX BAPUATUBHOIO KOMITOHEHTA,;

http://www.edu.ru- LlenTpanbHbIii 00pa30BaTENBHBIA MMOPTAT, COACPKUT HOPMATHBHBIC JOKYMCHTBI
MuHHCTEPCTBA, CTAaHIAPTHI, HHPOPMALIHIO O IPOBEACHUE IKCIICPHMEHTA;

http://www.ege.edu.ru cepsep uHGOPMAIIMOHHOMN MOIEPKKH EMHOTO rocy1apcTBEHHOTO 9K3aMCHA,;

http://www.internet-scool.ru- caiit MHTepHeT — MHIKOJBI HM3AATEALCTBA IIpocBelieHne. YUeOHBINH IUIaH
pa3paboTaH Ha OCHOBE (efiepanibHOrO 0a3UCHOrO yueOHOro IIaHa Julsl 00IIe00pa3oBaTeNIbHbBIX yupexaeHuii PO u
npecTaBiseT o0macTh 3HaHUN «Maremaruka». Ha caifre mpencraBinensl HTEepHET-ypOoKH 10 anreOpe W Havdaaam
aHaJIM3a U TEOMETPHUH, C BKIIOYAIOT MOATOTOBKY caaun EI'D;

http://www.intellecctntre.ru — caiit u3narenscrBa «HTemIekT - LleHTp» conepKUT yueOHO-TPEHHUPOBOYHBIC
Marepuabl i moAroToBku k EI'D 1o MaremaTnke, COOPHUKH TECTOBBIX 3aaHHH.

@DopMBbI, TEPHOANYHOCTH W MOPAI0K TEKYIIEro KOHTPOJISA YCIIeBAeMOCTH 1 MPOMEKYTOYHOI
arrecTauuu o0y4auierocsi

®DopMBI, TEPHOAMYHOCTh M TMOPSIOK TEKYIIETO KOHTPOJS YCIEBAEMOCTH M TPOMEKYTOUHOW aTTECTAIlUH
HPOBOJISITCS B COOTBETCTBUH C JIOKAJILHBIM aKTOM IIIKOJIBI. )

Tekymuii, TeMaTHYECKUN W UTOTOBBIA KOHTPOJIH MPOBOASTCA B (hOpMe KOHTPOJBHBIX PabOT, pacCUNTaHHBIX
Ha 40 MUHYT, TECTOB M CAMOCTOATENBHBIX Pa0OT Ha 15-20 MuHYT ¢ nudPepeHITINPOBAHHBIM OlICHUBAHUEM.

Texkymuii 1 TeMaTUYECKU KOHTPOJIU MTPOBOATCS C LI€NIbI0O MPOBEPKHU YCBOCHUS U3Yy4aE€MOIr0 M IIPOBEPSEMOIO
MPOrpaMMHOTO MaTepuaia; COASPKaHUE OIPEENAIOTCS yUUTEeNIeM C YYETOM CTEIEHU CIIO)KHOCTH H3ydaeMoOro
MaTepuaa, a Takke 0COOEHHOCTEH 00yJaroImuxcs Kiiacca.

HToroBbie KOHTPOJILHBIE PAOOTHI TPOBOISTCS:

- TI0CJIe U3y4YeHUs1 HanOosiee 3HAaUUMBIX TeM MTPOTrPaMMBI,

- B KOHLIE TTOJIyTOHs], TO/1A.

OcHOBHBIME (hOpMaMU TIPOBEPKH 3HAHUN M YMEHHUH ydYalluXcs 110 MaTeMaTHKE SIBISIIOTCS CAMOCTOSITENIbHbBIC
paboThl, KOHTPOJILHBIE PAOOTHI, TECTHI, 3a4€ThI. 3aJIaHHS JJIsl YCTHOTO M TUCbMEHHOTO OTIPOCa YYaIUXCS COCTOST M3
TEOPETUYECKUX BOIMPOCOB U 3a1ad. OTBET Ha TEOPETHUYECKHH BOIPOC CUUTAETCS] OE3yHpPEdHBIM, €CIU MO CBOEMY
COJEP)KaHUIO TIOJHOCTBIO COOTBETCTBYET BOIPOCY, COJEPXKHT BCE HEOOXOAMMBIE TEOpEeTHUECKHe (AaKThl o
000CHOBAaHHBIE BBIBOJBI, 4 €0 HM3II0KEHWE W MUCbMEHHAs 3aliCh MATeMaTHYeCKH TPAMOTHBI M OTIHYAIOTCS
MOCJIE0BATENFHOCTBIO U aKKYPAaTHOCTBIO.

Pemenne 3amaun cumraercss Oe3ympeuHBIM, €CIHM IMPAaBWIBHO BBIOpaH CHOCOO pEIIEHHUs, caMO pEeLICHUEe
COIIPOBOXK/IaETCS HEOOXOMUMBIME OOBSCHEHUSIMH, BEPHO BBITIOJHEHBI HY)KHBIE BBIYHCICHUS M MPeoOpa3oBaHUs,
MOJy4eH BEpHBIA OTBET, MOCIEAOBATEIBHO M aKKypaTHO 3amucaHo pemienne. OleHKa OTBeTa Y4Yallerocs IMpu
YCTHOM W NHCBMEHHOM ONpOCe MPOBOAMTCS NO MATHOAJUIBHOW CHUCTEME, T. €. 32 OTBET BBICTABIISIETCS OJHA M3
oTMeToK: 1 (T10X0), 2 (HEeYIOBIETBOPUTENHHO), 3 (YIOBICTBOPUTEIHHO), 4 (XOpoI0), 5 (OTIIMIHO). YUHTEITh MOXKET
MOBBICHTh OTMETKY 3a OPWUTHHAIBHBIA OTBET Ha BOINPOC WIIM OpPUTMHAIBHOE pElICHUE 3a/1a4d, KOTOphIe
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CBUACTCIILCTBYIOT O BBICOKOM MATCMATHUYCCKOM PAa3BUTHUU YUALICrocCs; 3a PCHICHUC Oollee CIIOXKHOI 3agadu HJIA
OTBeT Ha 0oJiee CIIOKHBIN BOIIPOC, MPEIIOKEHHBIC YUaICMYC JOITOJIHUTCIIBHO ITOCJIC BBINTIOJITHEHUA UM 3aJ[aHH.

IInanupyemble pe3yJibTaTbl OCBOCHHUSI y4eOHOI0 MpeaMeTa

N3ygenne npenmera «MaremaTuka: anredpa U Hadasla MaTeMaTHYECKOTO aHAJIN3a, TEOMETPUS» B CTapIIeit
HIKOJIe AaET BO3MOKHOCTH JOCTHKCHUS 00Y4aIOUIMMUCS CIEAYIOUINX Pe3yIbTaTOB:

JUYHOCMHbLE:

1) chopMHUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS HayKH;
KPUTHYHOCTh MBILJICHUS, YMEHHE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIC BBICKA3bIBAHHS, OTIHYATHIHIIOTE3Y OT
(axra;

2) TOTOBHOCTH M CIIOCOOHOCTH BECTH IHAJIOI C APYTMMH JIIOABMH, JOCTUraTh B HEM B3aWMOIIOHMMAaHUS,
HaXOAUTh OOIIUE LETH ¥ COTPYTHUYATH ISl UX JOCTHKCHHUS;

3) HaBBIKM COTPYIHUYECTBA CO CBEPCTHHUKaMH, JETbMH MJA[IIEr0 BO3pacTa, B3pPOCIBIMH B
o0Opa3oBarenbHON, OOIIECTBEHHO TOJE3HOW, ydeOHO-MCCIeNOBaTeNbCKOM, TMPOEKTHOM W APYyruX BHIAX
JIeATeITbHOCTH;

4) TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHMIO, B TOM YHCJIE CaMOOOpPa30BaHUIO, Ha MPOTSDKEHHH Bceit
JKU3HH; CO3HATENIbHOE OTHOLICHUE K HEMPEPHIBHOMY 00Pa30BaHMIO KaK YCIOBHIO YCHEIIHOW MPohecCHOHATbHON 1
OOIIECTBEHHOH JIESITEIFHOCTH;

5) acTeTHdecKkoe OTHOIIEHHE K MUPY, BKIIIOYast 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA;

6) OCO3HaHHBINM BBIOOp Oymymieil mpodeccuu W BO3MOXKHOCTEH pealu3allii COOCTBEHHBIX >KM3HECHHBIX
IUTAaHOB; OTHOLIEHHE K MpPO(EeCCHOHAIBPHON MEesSTENPHOCTH KaK BO3MOXKHOCTH YYacTHsS B PEIICHUH JIMYHBIX,
00IIIeCTBEHHBIX, TOCYAaPCTBEHHBIX, OOIMICHAITMOHAIBHBIX TTPOOIIEM;

MeTalnpeIMeTHbIe:

1) yMeHue caMOCTOSTENBHO OIPENeNSITh Ied CBOEro OOYYeHHWs, CTaBUTh W (OPMYIUPOBATh I cels
HOBBIC 3aJ]aud B yu€Oe U MO3HABATEIBHOU JCSITENbHOCTH, Pa3BUBATh MOTHBBI U MHTEPECHl CBOCH MO3HABATEIBHOM
JIeSTeIbHOCTH;

2) yMeHHE CaMOCTOSITEIbHO IUIAHUPOBATh IIyTH JOCTIKEHHUS 1IeJIel, B TOM YHCIIE aJIbTepHATUBHEIE,

OCO3HAaHHO BBIOMPATh Hauboee F3PPEKTUBHBIC CIIOCOOBI PEIICHUS YICOHBIX M MO3HABATEILHBIX 3a/1a4;

3) yMeHue COOTHOCUTBH CBOHM JEHCTBHS C IJIAaHUPYEMBIMH pe3yJbTaTaMH, OCYHIECTBISATh KOHTPOJIb CBOEH
JESITeIbHOCTH B MPOLIECCe JOCTHKEHUS Pe3yNbTara, ONpPElelsTh CIocoObl IEHCTBUII B paMKax NpeNIoKEeHHBIX
yCIIOBUH U TpeOOBaHUH, KOPPEKTUPOBATH CBOM ACHCTBHSI B COOTBETCTBHUHU C M3MEHSIOIIEICS CUTyaluel;

4) yMeHHWe OIICHWBATh IPAaBWIBHOCTh BBIIOJHEHUS Y4eOHOH 3a1aud, COOCTBEHHBIE BO3MOXHOCTU €&
PELICHHUS;

5) BiajgeHne OCHOBAMH CaMOKOHTPOJIS, CAMOOLIEHKH, IIPUHATHS PEIICHUH U OCYIIECTBJICHHUS] OCO3HAHHOTO
BbIOOpa B yueOHOM ¥ MMO3HABATENLHOMN JIESITETbHOCTH;

6) yMmMeHHE TPOAYKTHBHO OOIIATHCSI W B3aUMOJIEHCTBOBATH B MPOIIECCE COBMECTHON JIESITEIBHOCTH,
YUUTHIBATh NO3ULUH JPYTUX YIACTHUKOB AEATEIBHOCTH, 3 PEeKTUBHO peraTs KOHQIUKTHL;

7) BiajeHHE HaBBIKAMU [I03HABATEIIbHOM, Y4YeOHO-HUCCIICIOBATEIBCKOW M IPOSKTHOW JEATEIBHOCTH,
HaBBIKAMHU pa3pelieHus] Ipo0sieM; CIOCOOHOCTh W TOTOBHOCTh K CAMOCTOSITENIbHOMY TOMCKY METOJIOB pEIICHHS
NPAaKTUYECKUX 33124, IPUMEHEHHUIO Pa3JINYHbIX METOJOB TIO3HAHMS;

8) TOTOBHOCTH M CHOCOOHOCTH K CAaMOCTOSITENbHOW WH(POPMALMOHHO-TIO3HABATEIbHON IEsITEIbHOCTH,
BKIIIOYass yMEHHE OpPHUEHTUPOBATHCS B PAa3lIMYHBIX HMCTOYHHMKAX HH(OpMalny, KPUTHYECKH OIEHHBATh H
UHTEPIPETUPOBATh HHPOPMAIIHIO, IOIYYaeMYIO U3 Pa3InYHbIX HCTOYHUKOB;

9) ymMeH#He UCIIoNb30BaTh CPEeICTBA HHPOPMALTMOHHBIX M KOMMYHHUKaMOHHBIX TexHonorui (MKT) B

pellieHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPraHM3allMOHHBIX 33/1a4 ¢ COONIoJIeHHEeM TpeOOoBaHHI
SPrOHOMHUKH, TEXHHKH O€30MacHOCTH, THUTHUEHBI, PeCypcocOepeXeHHs, TMPaBOBBIX W ITHYECKHX HOPM, HOPM
MHPOPMAITMOHHOH 0€30MaCHOCTH;

10) BiageHue S3BIKOBBIMU CPEACTBAMH — YMEHHE SICHO, JIOTUYHO M TOYHO HM3JIaraTh CBOIO TOYKY 3PEHHS,
WCIIOJIb30BaTh aJIeKBAaTHBIE SI3BIKOBBIE CPEJICTBA;

11) BrageHue HaBBHIKAMH II03HABATENBHOW pEQIEKCMH Kak OCO3HAHMS COBEPIIAEMBbIX JEHCTBUH H
MBICITUTENBHBIX IPOLECCOB, MX pE3yJbTaTOB M OCHOBAaHWM, TpaHUI] CBOEr0 3HAHUSA M HE3HAHWS, HOBBIX
MO3HABATENBHBIX 33/1a4 M CPEJCTB UX JOCTIKEHUS;

npeaMeTHbIe:
1) chopMHPOBAaHHOCTH MPEJCTABICHUI O TEOMETPUU KaK YaCTH MUPOBOW KYJIbTYPHI H O MECTE T€OMETPUH B
COBpPEMEHHOH IIMBUIIM3AIIUH, O CIIOCO0aX OMMCAHKS HAa MATEMaTHUECKOM SI3BIKE SIBJICHUI PealbHOTO MUPA;



2) chopMHPOBaHHOCTH MPEACTABICHUN O T€OMETPHUYECKHUX MOHATUSAX KaK O BAKHEHIINX MaTeMaTHYECKHX
MOJENAX, TO3BOJSIONIMX OINUCHIBATH W HM3ydaTh pa3HbIe MPOLECCHl M SBICHHSA; IOHMMAaHUE BO3MOKHOCTH
AKCHOMAaTHYECKOTO MTOCTPOCHUSI MATEMAaTUIECKUX TEOPUH;

3) BiageHHE TeOMETPUYECKUM SI3BIKOM; Pa3BHUTHE YMEHHS HCIONB30BaTh €ro JJisi ONMUCAHMS MPEIMETOB
OKPY)KAIOIIEr0 MHpa; pPa3BUTHE IPOCTPAHCTBEHHBIX IIPEJCTABICHUH, W300pa3HTENBHBIX YMEHHWH, HAaBBIKOB
reoOMEeTPHUUYECKUX MOCTPOEHUN;

4) BiageHME METOJAMH JOKa3aTeNbCTB W alTOPUTMOB pEIICHHS;, YMEHUE WX MPUMEHSTh MPOBOIHUTH
JI0Ka3aTeNbHee PacCyKICHNS B X0/I€ PeIICHNUS 3a/1ay;

5) BlmageHHWEe OCHOBHBIMH TOHATHSMH O IUIOCKHX M IPOCTPAHCTBEHHBIX TI'€OEMTPHYECKHX (HTypax, WX
OCHOBHBIX CBOHCTBaX; c(pOpMHUPOBAHHOCTH YMEHHS PACIO3HABaTh Ha YepTekXax, MOAEISIX M B PEaTbHOM MHpE
reoMeTpuueckie (GUrypbl; NPUMEHEHHE HM3YYEHHBIX CBOHCTB T€OMETPUYECKUX GUryp U (QOpMyN Uil pelIeHHs
TeOMETPUUECKHX 33/1a4 ¥ 337124 C MPAaKTHYECKUM COJIEPKaHNEM;

6) BI1aieHue HABBIKAMH MCIIOJIb30BaHMSI TOTOBBIX KOMIBIOTEPHBIX MPOTPaMM MPH pELICHUH 3aay;

7) cpOpPMHUPOBAaHHOCTH MpPEICTaBICHHH O HEOOXOAMMOCTH JIOKAa3aTeNnbCTB MpH  00OCHOBAHUM
MaTeMaTHYECKUX YTBEP)KACHUH M POJIM AKCHOMATHKH B ITPOBECHUH ICAYKTHBHBIX PACCy KICHHH;

8) chopMHpOBaHHOCTH TOHATHIHOTO aIllapara 110 OCHOBHBIM pa3JiesiaM IpeMeTa MaTeMaTHKa: TeOMETPHS,
3HaHUH OCHOBHBIX TeOpeM, (GOpMyNl U YMEHHS WX IPHUMEHITH, YMEHHUS [0Ka3blBaTh TEOPEMBl M HAXOAUThH
HEeCTaH/IapTHBIE CIIOCOOBI PELICHHUS 3a/1aY;

9) chopMUpPOBAaHHOCTH YMEHHUII MOAEINPOBATH PEAIbHBIE CHUTYalUH, HCCIEN0BAaTh IIOCTPOCHHBIE MOJIEIH,
UHTEPIPETUPOBATH NOTYUYEHHBII Pe3ybTaT;

10) paboraTh ¢ MaTeMaTHYECKUM TEKCTOM (CTPYKTYPHPOBaTh, W3BJIEKATh HEOOXOIUMYIO MH(OPMAIHIO),
TOYHO M TPAMOTHO BBIpaKaTb CBOM MBICIM B YCTHOW M TIMCHbMEHHOW pedYH, TNPHMEHSS MaTeMaTHYECKYIO
TEPMHHOJIOTUIO ¥ CHMBOJIMKY, HWCIIOJIb30BaTh PpAa3JIMYHBIC S3BIKM MAaTEeMaTHKH (CIIOBECHBIH, CHMBOJIHYECKHMH,
rpaduueckuii), OOOCHOBBIBATH CYXACHUS, TPOBOIUTH KiIAacCH(UKAIMIO, JOKa3bIBaTh MaTeMaTHUECKHUE
YTBEPKJICHNS;

11) BmameTp CTaHIAPTHBHIMH NMpPUEMAMH DPEIICHHS PAlMOHATIBHBIX W HMPPAlMOHAIBHBIX, ITOKAa3aTeNIbHbIX,
CTEMEHHBIX, TPUTOHOMETPHYECKUX YPaBHEHU M HEPAaBEHCTB, UX CHUCTEM; HCIOIB30BaTh TOTOBBIE KOMITBIOTEPHBIE
IPOTrpaMMBbl, B TOM YHCIIE JJIsI TIOMCKA My TH PEICHUS M WILTFOCTPALIMY PEILCHHs] YPABHEHUIH U HEPABEHCTB.

PeryasiTuBHBIC YHHBepcaJbHbIe yieOHbIe AeliCTBUA

BbIITyCKHUK HAYy4YUTCS:

- CaMOCTOATENBHO ONPEAEHATh LENH, 33]aBaTh MapaMeTpbl U KPUTEPUH, MO0 KOTOPBIM MO>KHO OINPEAEIHTS,
YTO LEJIb JOCTUTHYTA;

- OLICHHBATh BO3MOXHBIE TOCJEACTBUS JOCTHKCHHUS MOCTABICHHOW IENU B JIESTEIHLHOCTH, COOCTBEHHOMN
KU3HH U KU3HU OKPY’KAIOIINX JIF0/IEH, OCHOBBIBAsICh HA COOOPasKEHHUAX STHUKH U MOPAIIH;

- cTaBUTh M (POpPMyIMpOBaTH COOCTBEHHbIE 3aJaud B 0OOpa30BaTENLHOW MAEATEIBHOCTH W JKU3HEHHBIX
CUTYaLMSIX;

- OLIEHWBATh PECYpCHl, B TOM 4YHCJIE BpeMs W Jpyrue HeMmaTepuallbHble PECypChl, HEOOXOTUMBIC s
JIOCTHKEHHS MTOCTABICHHOM LIETIH;

- BBIOMpaTh IyTh JOCTM)KEHUS [IENH, IJIAHAPOBATH pEIICHUE IIOCTABJICHHBIX 33/1a4, OINTHMHU3UPYS
MaTepHajbHble U HeMaTepHaJbHbBIC 3aTPaThl; OPraHM30BBIBATh 3()()EKTUBHBIN MOUCK PECYpCOB, HEOOXOAUMBIX IS
JIOCTHKEHHS MTOCTABICHHOM LIETIH;

- COMOCTABJIATH MOYYEHHBIN pPE3yNbTaT AEATEIBHOCTH C IOCTABICHHON 3apaHee LEbIO.

Ilo3HaBaTe/ibHBIE YHHBepPcAJbHbIE YYeOHbIe AeiicTBHSA

BrlntyckHMK HayduTCS:

- UCKaTh W HaXOJUTh OOOOIIEHHBIE CIIOCOOBI PENIeHUs 3a]a4, B TOM YHCIE, OCYIIECTBISATh Pa3BepHYTHIN
WHQOPMAITMOHHBIH IMOUCK U CTABUTh HAa €r0 OCHOBE HOBbIE (yueOHBIE M MTO3HABATENHHbIE) 331a4H;

- KPUTHYECKH OLEHHMBAaTh W HMHTEPIPETUPOBATH HHGOOPMAMIO C pasHBIX IO3WIHHA, paclo3HaBaTh H
(uKcUpoBaTH NPOTUBOPEUHSI B MHPOPMAIIOHHBIX HCTOYHHUKAX;

- MICTIOJIH30BATh Pa3IMYHbIE MOJIEIbHO-CXEMATHYECKHE CPECTBA IS MPEACTABICHUS CYIIECTBEHHBIX CBA3EH
Y OTHOILIEHHH, a TAK)Ke IPOTUBOPEYHH, BBISBICHHBIX B MHPOPMAIIHOHHBIX HCTOUYHHUKAX;

- HaXOJWUTh U NPUBOJANTH KPUTHUECKUE APTYMEHTHI B OTHOLLIEHUH AEHCTBUHN U CYKIEHUHN Ipyroro;

- CIIOKOWHO M Pa3yMHO OTHOCUTHCS K KPUTHUECKHUM 3aMEUaHWSIM B OTHOIIEHWH COOCTBEHHOTO CY>KICHHS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

- BBIXOJUTD 32 PaMKU Y4€OHOTO MpeaMeTa M OCYIIECTBIIAThH LeJICHAPABICHHBIA TOMCK BO3MOXKHOCTEH IS
IIUPOKOTO MEPEHOCA CPEACTB U CIIOCOOOB ICHCTBHS;

- BBICTpPaMBaTh WHIMBUAYAIBbHYIO OOPa30BATENbHYIO TPAEKTOPHIO, YYHUTHIBAs OTPAHUYECHHUS CO CTOPOHBI
JPYTHX YYaCTHUKOB U PECYPCHBIE OIpaHUYECHUS;



- MCHATH U YACPIKUBATH PA3HBIC MMO3UIINU B IMO3HaBaTEIIbHOMI ACATCIIBHOCTH.

KomMyHHKaTHBHBIEC yHHBepcaJbHbIE yYeOHbIe AeliCTBUSA

BrInmyckHMK HayduTCS:

- OCYLIECTBJIATH AEJIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHHUKAMH, TaK WU CO B3pPOCIBIMH (KaK BHYTPH
00pa3oBaTeIbHOM OpraHM3alliM, TaK W 3a €€ IpeAeiaMu), MoAOMpaTh MApTHEPOB VIS NEJI0OBOM KOMMYHUKAIMH
UCXOJISl U3 COOOpasKEeHHI Pe3yTbTaTUBHOCTH B3aUMOJICHCTBYSI, @ HE INYHBIX CUMIIATH;

- IpU OCYIIECTBJICHUMH I'PYNIIOBOH pabOThl OBITH KaKk PYKOBOJHUTEIEM, TaK M YJICHOM KOMAaHIBl B Pa3HBIX
POJIIX (TeHepaTop UAEH, KPUTHK, UCTIOJIHUTENb, BBICTYAIOIINI, SKCIIEPT U T.1.);

- KOOPAWHHUPOBATh M BBHINONHATH pabOTy B YCIOBHSX PEabHOTO, BUPTYaJbHOTO M KOMOMHHPOBAHHOTO
B3aUMOJICUCTBUS;

- Pa3BEpHYTO, JIOTHYHO M TOYHO H3J1araTb CBOI TOYKY 3PEHHs C HCIIOJIb30BaHMEM aICKBATHBIX(YCTHBIX M
MUCHMEHHBIX) SI3BIKOBBIX CPEACTB;

- pacro3HaBaTh KOH(IMKTOTEHHBIE CUTYyallMd M MpPEAOTBpAIlaTh KOHQIMKTBI A0 HMX AaKTHBHOW (asbl,
BBICTPanBAaTh JEJIOBYIO U 00pa30BaTENbHYI0 KOMMYHHKALNIO, U30€rast TMYHOCTHBIX OLIEHOYHBIX CY)KICHUH.

IIpenmMeTHBIME pe3yJbTaTaMi OCBOEHHUSI IPOrpaMMBbl 10 MaTeMaTHKe SIBJISIIOTCH:

Ha ypoBHe cpemnero obriero oopazoBanusi B coorBerctBuu ¢ ®I'OC COO, moMUMO TPaJUIIMOHHBIX JIBYX
TPYII Pe3yJlbTaToB «BBIMYCKHUK HAydyduTCs» U «BBIMYCKHUK MOJYYUT BO3MOXKHOCTh HAYUUTHCS». Pe3ynbpTaThl
YIIyOJICHHOTO YPOBHS OPUEHTHPOBAHBI Ha MOJyYEeHHE KOMIICTCHTHOCTEH I MOCHeayoIed mpodhecCHOHAIBHOMN
JEeSITeIbHOCTH KaK B paMKax JaHHOH NMpeJMeTHOW o0NacTh, TaKk M B CMEXHBIX C HeW obnacTsax. DTa Tpymma
PE3yNbTaTOB MPEAIOJIAracT:

— OBJIQJICHUE KIHOYEBBIMU HOHATUAMH U 3aKOHOMEPHOCTAMH, Ha KOTOPBIX CTPOMTCSl JAHHAsl MpEeAMETHAs
00acTh, pacrmo3HaBaHWE COOTBETCTBYIOIIMX MM TPHU3HAKOB M B3aMMOCBSI3EH, CIIOCOOHOCTH JEMOHCTPUPOBATH
pa3iIrYHbIC TOIXOABI K M3yUSHUIO SIBICHUH, XapaKTePHBIX U U3y9aeMO IpeIMeTHON 00IacTH;

— YMEHHE PEIIaTh KaK HEKOTOPbIE IPAKTUYECKUE, TAK U OCHOBHBIC TEOPETUUECKHUE 3aJaUH, XapaKTEpPHbIC st
UCIIOJIb30BaHMsI METOJIOB M MHCTPYMEHTApHsl JAaHHOW MpeAMETHOH 00JacTy;

— HaJIM4KE MPEJCTaBICHUI O NaHHON NMpeAMETHON 00NacTH KaK LEJIOCTHOW TeOpHH (COBOKYITHOCTH TEOPHH),
00 OCHOBHBIX CBS35X C MHBIMU CMEKHBIMU 00JIaCTSMHU 3HAHUM.

ba3oBblii ypoBeHb IIpopunbHbBIA ypOBEHD
Pasznen |. BoINyCKHMK HAYy4YHTCH I1. BbIIYCKHMK MOJY4YUT BO3MOKHOCTH
HAYYUThCS
Hean s ucnonp30BaHus B IOBCEIHEBHOM JJist ycrenHoro npoAoIKeH!sT 00pa3oBaHusl 1Mo
0CBOEHUS XKHU3HHU U 00eCTIeYeHHS] BO3MOXKHOCTH CIEIUAIBHOCTSM, CBSI3aHHBIM C IPUKIAIHBIM
npeaMera YCIICHIHOTO MPOAOJDKEHUS 00pa30BaHUs [0 | MCIIOIB30BAHUEM MATEMATHKH

CIICHHUaJIbHOCTAM, HC CBA3aHHBIM C
MMPUKIIAIHBIM HUCIIOJIB30BAHUEM

MaTeMaTHKU

TpeOoBaHus K pe3yJibTaTaM
Inemenmut - OnepupoBath Ha 6a30BOM ypOBHE' | — CBOGOJHO  ONEpPUPOBATL®  MOHATHUSIMH:
meopuu MOHATHSIMU: KOHEYHOE MHOKECTBO, | KOHEYHOE MHOXECTBO, JJIEMEHT MHOYKECTBA,

MHOXCeCmE U | 3JIEMEHT  MHOXKECTBA, IOJMHOXECTBO, | MOJMHOXKECTBO, IE€pPeceyeHue, OObeIAUHEHHE U
Mamemamuuec | TepecedyeHne M OOBEANHEHHE MHOXECTB, | Pa3HOCTh MHOXKECTB, YHCIOBBIE MHOXKECTBA Ha
KOl 102UKuU YUCJIOBBIE MHOXXECTBA HAa KOOPAMHATHOW | KOOPJAMHATHOM TPsSMOH, OTpPE30K, HHTEpBal,
IPSMOM, OTPE30K, HHTEPBAI; MOJyUHTEpBall, IPOMEKYTOK C  BBIKOJIOTOH
- OIEpUpOBaTh Ha 0a30BOM ypOBHE | TOUKOH, rpauueckoe NpeiCTaBIEHHE MHOKECTB
HNOHATHSAMM:  YTBEp)KICHHE, OTpHIAHUE | Ha KOOPAMHATHOM IJIOCKOCTH;

YTBEPXKACHHA, HCTHHHBIE W  JIOXKHBIE | — 3a[aBaTh MHOJXKECTBA IIEPEUHCICHUEM H
YIBEPKICHUS,  IPHUYMHA,  CIEACTBUE, | XapaKTEPUCTHYECKHM CBOMCTBOM;

! 3nech M Janee: pacro3HaBaTh KOHKPETHbIE NMPMMEPHI OOIIMX MOHATHH MO XapaKTEpHBIM IPU3HAKAM, BBINOIHSATH
JIEHCTBUS B COOTBETCTBHH C ONPEACICHHEM M IMPOCTEHIIMMH CBOWCTBAMHM ITOHATHH, KOHKPETH3MPOBATh NpHMEpaMu oOIIme
MOHATHS.

2 351ech M Janiee: 3HATH ONpEJEIeHHE MOHATUS, 3HATh U yMETh OOOCHOBBIBATH CBOMCTBA (IIPU3HAKHM, €CJIHM OHH €CTH)
HOHATHS, XapaKTEPU30BaTh CBS3U C APYTUMU IOHATHAMM, IPEACTABIsAA OJHO IOHATHE KAaK 4acThb LEJIOCTHOIO KOMILIEKCA,
UCIIOJIB30BaTh IOHATUE U €r0 CBOICTBA IIPU NPOBEJCHHUU PACCYXKICHHH, 10Ka3aTeIbCTB, PELICHUH 3a1a4.




YacTHBIA ciay4ail OOILIEero yTBEpXKACHUS,
KOHTPIIPUMED;

- HaxXoJUTh IepeceUCHNe u
00beINHEHNE JIBYX MHOJKECTB,
MPEJICTaBICHHBIX rpaduyecKu Ha
YUCIIOBOM MIPSIMOM;

- CTPOMTh Ha YHCIOBOW NPSAMOU

IIOAMHOXCCTBO YHCJIOBOI'O MHOXCCTBA,
3aJaHHOC HpOCTeI)'IHII/IMI/I YCJIOBHUAMU,

- pacIo3HaBaTh JIOXKHBIE
YTBEPKACHUS, OMIMOKH B PACCYKICHHIX,
B TOM 4YHCIE C  HCIOJIb30BAHUEM
KOHTPIIPUMEPOB.

B noscednesnoii orcusHu u npu uzyuenuu
Opyaux npeomemos:

- HCITOJIB30BaTh YHCIOBBIC
MHO’KECTBa Ha KOOPAMHATHOW MPAMOU st

OMMMCAaHUS  pPEAThHBIX  MPOIECCOB U
SIBIICHUH;
— MIPOBOJIUTH JIOTHYECKHE

pPacCy’KaACHud B CUTyalUdX HOBCCHHCBHOﬁ
KHU3HU

- OTIEpUpPOBATh TOHATUSAMHU: YTBEp)KIEHHE,
OTpULIAHUE YTBEPXKACHUS, UCTUHHBICE U JIOKHBIC
YTBEpXK/ICHUSA, TPHUYMHA, CJEICTBUE, YaCTHBIA
Cityqail 00IIero yTBepKACHNUS, KOHTPIIPUMED;

- MPOBEPATh NPHUHAIICKHOCTH  DIIEMEHTa
MHOXECTBY;

- HaXOJWTh TEpeceueHue M OOBbeIUHEHHUES
MHOXXECTB, B TOM YHCIE TNPEACTaBICHHBIX
rpagudeckd Ha YHCIOBOM TMpsSMOH W  Ha
KOOPJAMHATHOM TIOCKOCTH;

- MPOBOJINTH JOKa3aTeNbHBIE PACCYKICHUS
JUTsE 000CHOBaHUSI ICTHHHOCTH YTBEPKICHUIMA.

B nosceonesnoii scusnu u npu uzyuenuu Opyeux
npeomemos:

- KCIIOJIb30BaTh YHCJIOBBIE MHOXKECTBA Ha
KOOpJIMHATHOW TMpAMOM M Ha KOOPAMHATHOM
IJIOCKOCTH [JIJIs1 OTIMCAHMSI PealbHbIX IMPOLECCOB U
SIBJICHUM;

- MIPOBOJIUTH JOKA3aTEIbHBIC PACCYKICHUS B
CUTYyalMsIX TOBCEAHEBHOM >KU3HU, NMPU pPELICHUU
3a/1a4 U3 Ipyrux MpeaMeTOoB

Yucna u
GbIPAICEHUA

- OnepupoBath Ha 0a30BOM ypOBHE
MOHATHSIMU: 1EJI0O€  YHCIO, JICTUMOCTD
qucel, OOBIKHOBEHHAS JPOOb, JECATUIHAS
JpOOB, panroHaIbHOE YHCIIO,
NpuOMMKEHHOE 3HAYCHHWE 4YKCTa, 4YacTh,
JI0JIsI, OTHOILIEHHE, TIPOIICHT, MOBBIIICHUE
MTOHIKEHUE Ha 3aJlaHHOC YHUCIIO
MPOIICHTOB, MacITao;

- ornepupoBaTh Ha 0a30BOM YpPOBHE
MOHSATHSIMU: norapudm quca,
TPUTOHOMETPUYECKAs OKPYXHOCTb,
rpajgycHas Mepa yrja, BeJIWYMHA YIJIa,
3aJJAHHOTO TOYKOM Ha
TPUTOHOMETPUYECKOH OKPYKHOCTH, CHHYC,
KOCUHYC, TAQHI'CHC MW KOTAaHI'CHC YIJIOB,
HUMEIOIIUX TPOU3BOJIbHYIO BEITHYHHY;

- BBIIIOJIHATD apupmeTrIecKue
JCHCTBUSL C LENBIMA W PAHOHATLHBIMH
YHCJIaMU,

- BBIMOJTHSTh HECIIOKHBIC
MPeoOpa30BaHUsl YHUCIIOBBIX BBIPAKEHHIH,
COJICpXKAIIUX CTEIICHH YHCeN, THOO KOPHH
W3 9uce, TH00 Jorapu(pMbl YUCET;

- CpPaBHHMBATh PAlMOHAJBHBIE YHCIIA
MEXITy CO00M;

- OLICHMBATH n CpaBHUBATH C

paluroHAIbHBIMU quclIaMu 3HAUECHUS
L EIbIX CcTeNeHeEN qucen, KOpHEH
HaTypaJbHOI CTEIEHU u3 YuCell,

Jorapu(MOB YMCEN B IPOCTHIX CIyYasix;
- M300pakaTh TOUYKaMU Ha YMCIIOBOM
MPSIMOH 1I€NIbIE U pallMOHATIbHBIC YHCIIA;
- n300paxaTh TOYKaM{ Ha YMCIOBOM
OpsAMOM LieNIbIE CTENEHU YHCENl, KOPHHU
HaTypaJbHOI CTEIEHU u3 4uCell,

- CBoOoHO  omepupoBaTh  MOHATHUSIMU:
HATYpaJIbHOE YHCIIO, MHOXKECTBO HATYpPaJIbHBIX
YHCeN, LIEJNIOe YHCIIO, MHOKECTBO LIENBIX YHCEl,

OOBIKHOBEHHAasi  JpoOb,  JecSITUYHas  JpoOb,
CMCIIAaHHOEe  4YHCJIO,  pallMOHAJIBHOE  YHCIIO,
MHOKECTBO paIMOHATBHBIX YqHCell,
UppaIlMOHANIBHOE YHCJIO, KOPEHb CTEICHH N,
JIEUCTBUTEIILHOE 4UCJIO, MHOKECTBO
IEHCTBUTEILHBIX qucel, reoMeTpuyeckast
UHTEPIPETAIUs HaTypaJIbHBIX, HEJTBIX,
palMOHAIbHBIX, JIEACTBUTEIBHBIX YUCETT;

KOMILICKCHBIX YHCET;
— MMOHUMATh M OOBICHATH PA3HUILy MEKIY
MO3UIMOHHOM ¥  HEIO3UWIMOHHONH CHCTeMaMH
3aIMCHU YUCEJL,

— MEPEBOIUTh YHUCJIA W3 OJHOW CHCTEMBI
3armmcy (CUCTEMBI CUHCIICHNUS) B IPYTYIO;

— JIOKa3pIBaTh M WCIIOJNB30BaTh IPU3HAKU
JEIUMOCTH CYMMBbl M TPOU3BEACHHS]  IpPU
BEITIOJTHEHUY BBEIYHMCIICHUN U PEIICHUN 33719,

— BBINIOJIHATh OKPYIJIEHUE PAllMOHAIBHBIX U
HAPPAOHATBHBIX YHCEN C 3aJJaHHOW TOYHOCTHIO;
— CpaBHUBATH JIEUCTBUTEILHBIE Ypciia
Pa3HBIMH CITOCOOAMU;

— YIOPAIOYUBATH YHCIIA, 3AIIMCAHHBIE B BUIE
OOBIKHOBEHHOM U JCCATUYHOM Jpo0M, YHMCIa,
3aMMCaHHbIE c HCII0JIb30BaHHEM
apu(MeTHYeCKOro KBaJIpaTHOTO KOPHs, KOpHEH
CTereHu 0ombIe 2;

— Haxonute HOJ wu HOK pa3asiMu
croco0aMyd W WCHOJB30BaTh WX MPU PEIICHUH
3aja4;

— BBIIIOJIHATH BBIYMCIICHHMS u
peoOpa3oBaHus BBIPAKECHU, coaepKalux
JIEHCTBUTEIbHBIC YHCJIA, B TOM YHCIE KOPHHU




Jorapu(Mbl YMCel B MPOCTHIX CIyYasx;

- BEITIOTHSITh HECJIO)KHBIE
npeoOpa3oBaHuss MENBIX W JIPOOHO-
paIoHATPHBIX OYKBEHHBIX BBIPAKECHUH,;

- BBIpaXXaTh B MPOCTEHININX CIydasx
M3 paBEHCTBAa OJHY IEPEMEHHYIO0 depe3
Apyrue;

- BBIYUCIISITH B MPOCTHIX CIIydasix
3HAYEHHs]  YWCIOBBIX W  OYKBEHHBIX
BBIpQKEHUH, OCYIIECTBISII HEOOXOIUMBIE
MOJICTAHOBKH U Pe0Opa3oBaHMUs;

- n300paxkaTb CXEMaTHYECKH YTod,
BEJTMYMHA KOTOPOTO BEIPAKEHA B TPaIycax;
- OIICHUBAThH 3HAKH CUHYCa,
KOCHHYCA, TaHTeHCa, KOTaHTeHca
KOHKPETHBIX yTJIOB.

B nosceonesnotl ocusnu u npu uzyuenuu
Opyeux yueOHbIX NPeoMemos:

- BBIMTOJIHATh ~ BBIYKMCICHHS  TIPH
pelleHUH 33/1a4 MPAKTUIECKOT0 XapaKkTepa;
- BBITTOJTHATH MPAKTHYECKUE PACUETHI
C UCIOJIb30BaHHEM MpPU HEOOXOJUMOCTH
CIPaBOYHBIX MaTepHaioB 17§
BBIYHCITUTEIBHBIX YCTPOUCTB;

- COOTHOCHThH pEalibHBIC BETHMYHHEI,
XapaKTePUCTUKH OOBEKTOB OKPYIKAFOIIETO
MHpa C WX KOHKPETHBIMH YHCIIOBBIMH
3HAYCHUSIMH;

- HCIIOJIb30BaTh METOIBI
OKPYTJICHUSI, TPHONMKECHUS W TPUKUIKH
MpU  pEIICHWM  NPAKTHYECKUX  3a/ad
NOBCEIHEBHOMN KU3HU

HaTypaJIbHBIX CTETECHEH;

- BBIIIOJIHATG CTaHAAPTHBIE TOXKICCTBEHHBIE
peoOpa3oBaHus TPUTOHOMETPUYECKHX,
J0rapu(pMUIecKnX, CTEICHHBIX, HPPALlMOHATBHBIX
BBIPaKCHUM.

B noeceonesnou acusnu u npu usyyeHuu Opyeux
npeomemos:

- BBITIOJIHATH " OOBSICHATH CpaBHCHUEC
PE3YJIbTATOB BBIYMCIICHUI npu peuiCHun
MIPAKTUYCCKUX 3ajay, B TOM qHUCJIC

NpPUOIMKEHHBIX BBIYUCICHUM, MCIIONB3Ys pa3HbIC
CHocO0BI CpaBHEHUIA;

- 3alMChIBaTh,  CPAaBHUBATh,  OKPYIJISAThH
YHCIIOBBIC  JaHHBIC pEANbHBIX  BEJIUYMH C
UCIIOJIb30BaHUEM Pa3HBIX CHCTEM U3MEPEHUS;

- COCTaBISITh M OLCHHBAaTh  Pa3HBIMH
croco0amMy YMCIIOBBIC BBIPQKEHHS MPU PEIICHUH
NPaKTUYECKUX 3a7a4 M 3a1a4 U3 APYTUX y4eOHBIX
peIMETOB

Ypasuenus u
Hepasencmea

. Pemwiate nuHeHHbIE ypaBHEHUS U
HEpaBEHCTBA, KBaJ[PaTHBIC YPABHCHUSI;

- pemars norapugMuieckue
ypaBuenuss Buma log o (bx + ¢) = d u
npocreiiime HepaBeHcTBa Bua 10g o X < d;
N pewarb MIOKa3aTeJIbHbIE
ypaBHEHHUsI, BUIA & d (rme d mMoxHO
NpeACTaBUTh B BHUAE  CTENEHH  C
OCHOBaHUEM a) u npocTeiiue
HepaBeHcTBa Bujia @ < d  (rme d MoXxHO
OpEeACTaBUTh B BHUAE  CTENEHH  C
OCHOBaHHUEM a);.

- NPUBOJIUTh HECKOJIBKO NPUMEPOB
KOpHeH MIPOCTEHUILErO
TPUTOHOMETPUYECKOTO ypPaBHEHUS BHJA:
sinx=a, cosx=a, tgx=a, ctgx=a, rae
a - TaOIUIHOE 3Ha4YeHHE
COOTBETCTBYIOLEH TPUTOHOMETPUUYECKOMN
(GyHKINY.

bx+c—

B nosceonesnotl dcusnu u npu u3ydeHuu
Opyaux npeomemoas:

- COCTaBIISITh U pelllaTh ypaBHEHUS H
CHUCTEMBl  YpPaBHEHHH TIpU  pEILIECHUH
HECIIOKHBIX TIPAKTUYECKUX 3319

- CBoOonHO  omepupoBaTh  MOHITHUAMHU:
ypaBHEHUE, HEPaBEHCTBO, paBHOCHUJIBHBIE
YpaBHEHUS u HEPAaBEHCTBA, YpaBHEHHUE,

ABJISIOLIEECS] CIEACTBUEM JPYroro ypaBHEHHS,
ypaBHEHHUS, pPaBHOCWIbHBIE HAa  MHOYECTBE,
paBHOCHIIBHBIE TPE0OPa30BaHMs ypaBHEHUII;

- pelmath pa3Hble BUJIBI YPABHEHUU U
HEPaBEHCTB U MX CUCTEM, B TOM YHCIIE HEKOTOPbIC
ypaBHeHus: 3-ii u 4-W creneHed, JpoOHO-
palOHAIIbHBIC U UPPALIMOHATIBHBIC,

- OBJIAZICTH OCHOBHBIMH TUIIaMH
MOKa3aTeIbHBIX, J0TapU(PMUIECKHX,
HpPPALMOHAJIBHBIX, CTEHNEHHBIX YpPaBHEHUM U

HEpPAaBEHCTB M CTaHAAPTHBIMM METOJAMHU HX
pelIeHni U IPUMEHSTh UX IIPH PELLICHUY 3a]1a4;

- MPUMEHATh TeopeMy be3y Kk permieHuro
YpaBHEHU;

- MPUMEHATh TeopeMy Buera nns pemenus
HEKOTOPBIX YPaBHEHUI CTENEHU BBILIE BTOPOIA;

- [IOHUMAaTh CMBICJI TEOPEM O PABHOCHIIBHBIX
U HEPaBHOCWJIBHBIX NPEOOpa30BaHUsIX YpaBHEHUH
U yMETb UX JOKa3bIBaTh;

- BIIa/IETh METOJAaMH pEIICHUs ypaBHEHUII,
HEPaBEHCTB U WX CUCTEM, YMETh BHIOMPATh METO]
peneHus 1 000CHOBBIBATH CBOM BHIOOD;




- WCIIONB30BaTh METOJA HWHTEPBaJOB IS
pelleHUsT HEpaBeHCTB, B TOM YHUCIE JpOOHO-
pallMOHANBHBIX W BKIIOYAIOMUX B cedd
HppalMoHaIbHBIE BBIPAKEHUS;

- pemars anrebpandecKre ypaBHEHHS U
HEpaBEHCTBA W UX CHUCTEMBl C MapamMeTpaMu
anredpandecKuM U rpamIecKuM METOIAMM;

- BJIaJCTh pasHBIMH METOAaMHU
JIOKa3aTeNIbCTBA HEPABEHCTB;

- pemaTs ypaBHeHHs B [ENBIX YHCIIaX;

- n300pakaTb MHOXECTBA Ha IIIOCKOCTH,
3aJaBaeMble ypaBHEHUSIMH, HEPaBEHCTBAMH M HX
CHCTEMaMH;

- CcBOOOJTHO HCIIOJIb30BAaTh TOXIECTBEHHBIE
mpeoOpa3oBaHusl TPH pEUICHHH YPaBHEHUH W
CUCTEM ypaBHEHHMU

B nosceonesnoil srcusnu u npu uzyuenuu opyaux
npeomemos:

- COCTAaBIATH W  pemaTh  ypaBHEHHS,
HEPaBEHCTBA, WX CHCTEMBl NPU PELICHWH 3a/a4
JPYTHX yIeOHBIX PEIMETOB;

- BBIMOJIHATh ~ OLEHKY  TMPaBIOMOA00us
pe3ysibTaToB,  MOJYyYaeMBIX  HPH  PEIICHUU
Pa3NUYHBIX YpaBHEHWH, HEPABEHCTB U UX CHUCTEM
NP pelIeHUH 3a7a4 IPyTuX y4eOHBIX MTPEMETOB;
- COCTaBIISITh M peUIaTh YpaBHEHHS U
HEpaBEeHCTBA C MapaMeTpaMy IIPU PEIICHUH 3a1ad
JOPYTUX YYeOHBIX MPEIMETOB;

- COCTaBJIATh YpaBHEHUE, HEPABEHCTBO WM
UX CHCTEMY, OMUCHIBAIONINE PEATbHYIO CHTYAIHIO
WIM TPUKIAJHYIO 3aJady, HHTEpPIPETUPOBATH
MOJTYYSHHBIE PE3YIbTATHI;

- UCIIONB30BaTh MPOTPAaMMHBIE  CpEICTBa
NpU PELICHUH OTAENBHBIX KJIACCOB ypaBHEHUH H
HEpaBEHCTB

Dyukyuu

- OnepupoBath Ha 0a30BOM YpPOBHE
HOHATUSIMH: 3aBUCHMOCTb  BEIIMYHH,
(YHKIUS, apTYMEHT ¥ 3HaueHHe QYHKIUH,
o0JacTh ~ OMpeAeNiCHUsT W MHOXKECTBO
3HauUCHMH (YHKIMHU, TPaUK 3aBUCHMOCTH,
rpaduk  QyHKOUH, HyTH  QYHKIHH,
MPOMEKYTKH 3HAKOIIOCTOsHCTBA,
BO3pacTaHWE Ha YHCIOBOM IPOMEXYTKE,
yObIBaHHE Ha YHCJIOBOM HPOMEXKYTKE,
HauOoIplllee ¥ HaWMCEHbIIEe 3HAYCHUE
(YHKIIMM Ha YHCIOBOM TIPOMEXKYTKE,
nepuoauydeckas QyHKIHs, IEPHO;

- ornepupoBaTh Ha 0a30BOM YpOBHE

MOHSTHSAMHU: mpsiMasi W oOparHas
MIPOTOPIIMOHATIBHOCTh TUHeHa,
KBaJgpaTHU4uHas,  JorapupMuueckas
MOoKa3aTeNbHas byHKUIMH,
TPUTOHOMETpHUYeCcKHe (PyHKITNY;

- pacro3HaBath rpaduKu
JJIEMEHTAPHBIX ~ (QYHKUMH: OpAMOH |
o0OpaTHOH MPONOPILMOHAIBHOCTH,
JINHENHOM, KBaJpaTHUYHOM,

- Brnanets HOHSTHAMU: 3aBHCUMOCTD
BeJIMYMH, (QYHKIMA, apryMeHT U 3Ha4yeHHUe
(GyHKIMHU, 00NacTh OMpeNeNieHHsT W MHOMKECTBO
3Ha4eHW  QyHKIUHW, TpaduK  3aBUCHUMOCTH,
rpaduk QyHknuM, HynmH (QYHKIUH, TPOMEKYTKH
3HAKOMOCTOSIHCTBA, BO3pAaCTaHHE HA YHCIOBOM
POMEXYTKE, yObIBaHUE Ha YHCIIOBOM
NPOMEXYTKE, HAuOOJNbIIee W  HaWMEHbIIEe
3HaYeHue (YHKIMM Ha YHUCIOBOM IPOMEXKYTKE,
nepuouyueckas (QyHKIMS, TEpHOJA, 4YeTHAas U
HeveTHass (QYHKIUHM, YyMETh MPUMEHSTh O3TH
MOHSATHSI IPU PELICHUH 3a]ay;

- BJaJCTh MOHSATHEM CTENEeHHAs (QYHKIMS;
CTpOUTH ee TpaduK U yMeTh NMPUMEHSITh CBOWCTBA
CTETIeHHO! (PYHKIMH TIPU pellieHUHN 3a/1a4;

- BJaJIETh ~ TOHATUSIMH  TOKa3aTeibHas
(yHKLUS, SKCHOHEHTA; CTPOUTHh UX TIpaduKd H
yMeTh TIPUMEHATH CBOMCTBAa  IOKa3aTEeNbHON
(YHKIWY NIpH PENICHUH 3a]1a4;

- BJaJIETh  TOHATHEM  JiorapudMuyecKkas
($yHKUUS; CTPOUTH ee TpaduK U yMETb NPUMEHSTD
cBOWcTBa  jorapudmMuueckoi (yHKUUH TIpH




morapuMHUYECKO M TIOKa3aTeNIbHOM
(YHKITHH, TPUTOHOMETPHUYCCKUX (PYHKIIUH;
- COOTHOCHUTh rpaduku
JNIEMEHTapHbIX  (QYHKOHMHA: TPAMON W
o0paTHOMI MPOMOPLIMOHATBEHOCTH,
JIMHEIHOM, KBaJI[paTUYHOM,
morapuMHUUecKO W TIOKa3aTeIhbHOM
(hYHKIMIA, TPUTOHOMETPUYSCKUX (DyHKIIUH
¢ opMynamu, KOTOPHIMU OHU 3a/1aHEI,

- HaXOJIUTh o rpaduky
npuOMKEHHO  3HadeHus (QYHKIUH B
3a/IaHHBIX TOYKAaX;

- OTIpeAIeTIsATh 1O TpadUKy CBOWCTBa

GhyHKIIH (mynm, MIPOMEXKYTKH
3HaKOMOCTOSIHCTBA, HPOMEKYTKH
MOHOTOHHOCTH, HanOOIIBIINE u

HaMMEHBIINE 3HAYCHUS H T.I1.);

- CTPOHTH 3CKH3 rpaduka (yHKIUH,
YIIOBJIETBOPSIONIEH MPUBEJCHHOMY Habopy
ycioBuil  (MPOMEXYTKH BO3pacTaHHs /
yObIBaHUs, 3HaUeHHE (DYHKINU B 3aJaHHOU
TOYKE, TOUKH IKCTPEMYMOB U T.II.).

B nosceonesnoili oicusnu u npu uzyuenuu
Opyeux npeomemoas:

- OTIpeIeIATh 1Mo TpadrkaM CBOHCTBA
pealbHBIX TPOIECCOB W 3aBUCHMOCTEH
(HamboapIIFiec W HAWMMCHBIHE 3HAYCHUS,
MPOMEXYTKHA BO3pacTaHusi U yObIBaHHUSA,
MPOMEKYTKH 3HAKOMIOCTOSTHCTBA U T.I1.);

- UHTEPIPETUPOBaTh  CBOWCTBA B
KOHTEKCTE KOHKPETHOM  MpPaKTHUYECKOU
CUTYyaLUH

peIIeHUH 3a/1aY;
- BJIaJETh MOHATUSMH TPUTOHOMETPUYECKUE
GyHKIMU; CTPOMTH WX TpapuKu ¥ yMeTb
IIPUMEHATH  CBOMCTBA  TPUTOHOMETPHUYECKHX
(GyHKUMH IpH pelIeHNH 3a1a4;

- BJaJeTh TOHATHEM oOOpaTHas QYHKIMS;
IIPUMEHSTH 3TO [TOHATHUE [IPU PELICHUH 3aay;

- NPUMEHSTh MPHU PEIICHUX 3a]ad CBOMCTBA
¢$byHKUn: YETHOCTb, HNEPUOJUYHOCTb,
OTPaHUYEHHOCTD;

- OPUMEHATh  HPU  PEUICHUH
npeoOpa3oBaHus TpaQHUKOB PYHKIIHIA;

- BJIaJETh MOHSATHSIMH YHCII0Bas
[I0CTIEI0BATEIIBHOCTD, apudmeTnyeckas u
reoMeTpuyecKas mporpeccs;

- IPUMEHSTh [IPU PEIICHUN 3ajad CBOMCTBA
U MPHU3HAKU apuU(PMETHUECKOH U TeOMEeTPHUYECKON
MpOrpeccuil.

3ag1a4

B noeceonesnou stcusnu u npu usyyeHuu Opyeux
VueOHbIX NPeoMemos.
- OTIpeNIeNATh MO IpaduKaM U UCHOIb30BaTh

JUIS  pelleHWs TNPUKIAJHBIX 3aJad  CBOMCTBa
peanbHBIX MIPOIIECCOB u 3aBUCUMOCTE
(HaubompIIHe Hu HaVMEHbBIIINE 3HAYCHUS,

MPOMEXXYTKH BO3PACTaHUS M YObIBaHHS (YHKIHH,
NPOMEXYTKH  3HAKOIOCTOSIHCTBA,  ACHMIITOTHI,
TOYKH meperuda, Nepuos u T.11.);

- WHTEPIPETUPOBATh CBOWCTBA B KOHTEKCTE
KOHKPETHON NPAKTUUYECKOU CUTYaINH;.

- OMpeNieNIATh 10 TpaduKaM MpOCTEHIIne
XapaKTEePUCTUKH MEPHOINYECKHX IPOIECCOB B
OMOJIOTUH, SKOHOMHKE, MYy3bIKE, PAJUOCBSI3U U JP.
(ammUTY I, IEPHOJ U T.1I1.)

Inemenmol
mamemamuuec
K020 ananusa

- OnepupoBath Ha 0a30BOM YpPOBHE
MOHATHSIMU: TPOM3BOAHAS (YHKUUH B
TOUKe, KacaTelibHasi K rpaduky (yHKIWH,
MPON3BOIHAS (DYHKIINY;

- OTIPEIeNIATh 3HAYCHUE
NPOM3BOAHOH (YyHKOMM B TOYKE IO
n300paKeHNI0 KacaTelIbHOM K rpaduky,
HPOBEJACHHON B 3TOM TOUKE;

- pemarh HECIOXHBIE 3aJadd Ha
MPUMEHEHUE CBSA3M MEXAY MPOMEXYTKaMH
MOHOTOHHOCTH M TOYKaMH 3KCTpEMyMa
(YHKIMM, C  ONHOW  CTOPOHBI, H
MPOMEKYTKAMHU  3HAKOIOCTOSHCTBA |
HYJSIMH TIPOM3BOAHOM 3TOH (YHKUIUH — C
JIpYrou.

B nosceduesnoil ocusnu u npu usyyenuu
Opyaux npeomemoas:

- NOJIB3YSCH TpadKaMu, CpPaBHUBATD
CKOPOCTH BO3pacTaHus (pocra,
MOBBIILICHHUS, YBEJIWYECHUS W T.OL.) HIH
CKOpOCTH yObIBaHUS (TMAACHUS, CHUKEHUS,
YMEHBIICHUS U T.I.) BEJIMYMH B PEANBHBIX
nporeccax;

- Binangets IIOHSITUEM OECKOHEYHO
yOBIBalOIIasi TeOMETPHUYECKAs IPOTPECCHS H YMETh
MIPUMEHSTH €r0 MPH PEIICHUH 3a/1a4;

— MPUMEHATh IS PElIeHUs 3a7ad TEOPHUI0
MIPE/ICIIOB;

- BJIAJETH IMOHATHAMU OECKOHEYHO OOJIbIINE
74 OECKOHEYHO MaJible YHCJIOBBIE
[OCIIEZIOBATEIFHOCTH HW  YMETh  CPaBHHBAThH
OeCcKOHEUYHO Ooyplnve MW OECKOHEYHO Mallble
M0CJIEAOBATEILHOCTH,

- BIIAJIETh TTOHATHIMHU: MIPOM3BOHAS
(hyHKIIUM B TOYKE, TIPOU3BOIHAS (DYHKIIHH;

- BBIYUCIISITh TPOU3BOJHBIC 3JIEMEHTAPHBIX
(GyHKIWH 1 M1X KOMOMHAIHIA;

- UCCIeoBaTh (YHKIMM HAa MOHOTOHHOCTB
U 9KCTPEMYMBI;

- CTpOUTh TpauKd ©  HPUMEHATh K
PEUICHHUIO 3a/1a4, B TOM YHCIIE C TTapaMeTPOM;

- BIIQJICTh TIOHATHEM KacaTellbHas K TpaduKy
(YHKIMM M YMETh MPUMEHSTHh €ro IpPU PEIICHUN
3a7a4;

- BIIAJIETh MOHATUAMU  TMEPBOOOpa3Has
(hyHKIMS, OnpeeIeHHBI HHTETPaT,

— npuMeHATh TeopeMy Hprorona—JleitOnuma




- COOTHOCHUTH
MponccCcoB n

rpa@ukd  peasbHBIX
3aBUCHMOCTEH C WX
OTIMCAHUSMH, BKITFOYAIOIIIIMHU
XapaKTePUCTUKH  CKOPOCTH  M3MCHEHHUS
(OBICTPBINI POCT, TUIABHOE NOHWKCHUE U
T.IL);

- UCTIOJBb30BaTh TpaUKHU peabHBIX

" €€ CIICACTBUA IJIA pCUICHUA 3a1a4.

B nosceonesnoti scuznu u npu uzyuenuu Opyeux
VUeOHbIX NPeOMemos.

- peliaTh NPUKIIHBIC 33/1a4l U3 OUOJIOTHH,
(U3UKH, XUMHHU, SKOHOMUKH U JIPYTHX MPEIMETOB,
CBSI3aHHBIC C HCCIICJIOBAHUEM XapaKTECPUCTHK

MPOLECCOB I PEHICHHS HECJIOKHBIX | POILIECCOB;
NpUKJIAJHBIX  3aJa4, B TOM 4YHCIE | — WHTEPIPETUPOBATH MIOJTy4YEHHBIE
ompenensss MO TpauKy CKOpPOCTb XOjAa | pe3ysbTaThl
mpornecca
Cmamucmuxka | — OnepupoBats Ha 0a30BOM YpOBHE | — OnepupoBath OCHOBHBIMHU
u meopus OCHOBHBIMHU ONMCATENBHBIMY | ONHCATENBHBIMA XapaKTEPUCTUKAMHU  YHCIOBOTO
6epoamnocmeli | xapakTepUCTUKaMH 4YHCJIOBOro HaOopa: | HaOopa, MOHSTHEM TeHepaibHas COBOKYMHOCTh H
, J1I02UKA U cpemHee  apudMeTHUYECKOEe,  MEIWaHa, | BRIOOPKOH M3 Hee,;
KomoOunamopu | HanOoIbllice ¥ HAUMCHBIIICS 3HAUCHHUS; - ONEepUpPOBaTh TMOHATHSAMM: YacToTa H
Ka - onepupoBaTh Ha 0a30BOM YpPOBHE | BEPOATHOCTb COOBITHS, CyMMa W IPOM3BEICHHE
MOHATHSIMUA:  YacTOTa W BEPOSTHOCTH | BEPOATHOCTEH, BBIUYUCISATH BEPOSITHOCTH COOBITHIA
COOBITHSA, CIIy4alHBI BBIOOP, OMNBITHI C | HA OCHOBE IOJICUETA YMCIIA UCXOJIOB;
PaBHOBO3MOXXHBIMHU ANEMEHTAPHBIMU | — BIIAJICTh OCHOBHBIMU MOHATUAMU
COOBITUAMU; KOMOUHATOpUKM M YMEThb MX HPUMEHATh NpPHU
- BEIYUCIISITh BEPOSITHOCTH COOBITHH | PELISHUM 33]aY;
Ha OCHOBE I0/ICYETAa YHCIIa HCXOJI0B. - UMETH TIpe/icTaBlIeHne 00 OCHOBaX TEOPUH
BEPOSITHOCTEH;
B noecedHegnozl IHCUBHU U npU uU3yvyerHuu — UMETh IPEACTABICHUE O HOUCKPETHBIX U
Opyeux npeomemos: HENPEPBIBHBIX  CIyYalHBIX  BEJIWYMHAX U
- OLICHMBaTb U  CPAaBHUBaTb B | pacNpelelIeHUAX, O HE3aBUCHMOCTH CIIy4YailHBIX
MPOCTHIX CIIy4asix BEPOSTHOCTH COOBITHH B | BEJIMYHUH;
peanbHOM KXU3HH, - AMETH IPEACTABIEHUE O MAaTEMATUYECKOM
- YHUTaTh, COMIOCTABIIATh, CPABHUBATH, | OXXUJAHWH U AUCIIEPCUU CITyJalHBIX BEITUIHH;
MHTCPIPETUPOBATE B IPOCTBIX Clydasix | — HMETb TNPEACTABIEHUE O COBMECTHBIX
pcanbHbIC MaHHBIC, MPEICTABICHHBIC B | pacrnpeneleHHsIX CIydailHbIX BETUYHH;
BHJIE TaOIHNIL, IHarpamMm, rpadukoB - MMOHUMATh CYTh 3aKOHA OOJBIINX YHCEN H
BBIOOPOYHOTO METO/Ia U3MEPEHHUST BEPOSITHOCTEI;
- UMETh TPEACTAaBICHUE O HOPMAJIBHOM
pacnpenieneHud M TpuUMepax  HOPMAJIbHO
pacnpeeNeHHbIX CIy4YaiHbIX BEJIHYNH;
- UMETh TPEACTABICHHE O KOPPEIALHH
CIIy4ailHbIX BEJIMYHUH.
B nosceonesnoii scusnu u npu uzyueHuu Opyaux
npeomemos:
- BBIUMCIISITh WIH OLIEHUBATh BEPOSITHOCTH
COOBITHIA B peaJIbHOW JKU3HH,
- BEIOHMpATH METOBI MOIXOJISIIETO
MpeCTaBICHUs] U 00PadOTKH TaHHBIX
Texcmoevie - Pemate HeCJIOKHBIE TEKCTOBBIE | — Pemiats pasHble 3a7auM  MOBBIILIEHHOU
3adaqu 3aJ1a4M pa3HbIX THIIOB; TPYAHOCTH;
- AHIN3MPOBATh YCIIOBUE 3a/Jaud, | — aHAJTM3UPOBATh YCIOBHUE 3a]a4H, BEIOUPATh
MpH  HEOOXOAWMOCTH CTPOUTH U €€ | ONTHMAaJIbHBIHA METOT pemeHus 3a/1a4H,
pelIeHnss MaTeMaTHIEeCKYIO0 MOJIENb; paccMmarpuBasi pa3IMdHbIE METOIBI;
- MOHUMAaTh W WCHOJB30BATh JUIS | — CTPOUTh  MOJENb  pEIIeHHus  3a/JadH,

penieHus 3aa4n uHpOpMAITHIO,
MPEJICTABICHHYID B BHUJAE TEKCTOBOW U
CHMBOJIBHOM  3allUCH, CXEM, TaOJuII,
quarpamm, Tpad)ikoB, pUCYHKOB;

- JIeliCTBOBATH o AITOpUTMY,
coJieprKalieMycs B yCIIOBUH 3a/1a4H;

MPOBOJUTH JIOKA3aTENbHBIE PACCY)XICHUSA TIPH
peIIeHUH 3a/1a4H;
- pemats 3ama4yu, TpeOyromye mnepedopa

BapUaHTOB, MPOBEPKH  YCIOBUH,  BBIOOpA
ONTUMAJILHOIO PE3YJIbTATA;
- AHAJIM3UPOBaTh U UHTEPIPETUPOBATH




- HCIIOIb30BaTh JIOTHYECKHE
paccyXIeHUS NPU PEUICHUN 3a]a4u;

- paboraTh C HA30BITOYHBIMHA
YCIIOBHSIMU, BbIOHpast u3 BCEil

nH(pOpMAaITUH, NTaHHbIC, HEOOXOMUMEIE IS
pEIICHUS 3a/1a4u;

- OCYILECTBIISIT HECJIOKHBIH
mepeOop BO3MOXKHBIX PEIICHUH, BHIOMpast
W3 HUX ONTUMAlbHOE 10 KPHUTEPHUSIM,
c(hOpMyJIUPOBAaHHBIM B YCIIOBHU;

- aHAITM3UPOBATh u
MHTEPIIPETUPOBATh MOJYYCHHBIC PEIICHUS
B KOHTEKCTE YCIIOBHS 3aJlaud, BHIOUpAThH
PEIICHUs, HE MPOTUBOPEYAIINE KOHTEKCTY;
- pemath ~ 3aJa4yd = HAa  pacueT
CTOMMOCTH TIOKYIIOK, YCIYT, IOE3I0K W
T.IL;

- peliath  HECJIOXKHBIC  3ajauyH,
CBSI3aHHBIC C JIOJEBBIM y4YacTHEM BO
BJIAJEHUH ¢bupmot, NPEAIPUATHEM,
HEJBUKHMOCTBIO;

- peliath  3a7a4d  Ha  MPOCTHIC
MIPOLIEHTHI (CUCTEMBI CKHJIOK, KOMUCCHH) U
Ha BBIYUCIICHUC CJIOKHBIX IIPOLICHTOB B
pasiiMYHbIX CXEMaxX BKJIAJA0B, KPEAWUTOB U
UTIOTEK;

- peniath  NpaKTHYECKUE  3a/auH,
TpeOyrorme HCIIOJIb30BaHHMS
OTpHULATCILHBIX YHCCJI: Ha OHIPCACIICHUC
TeMITepaTyphl, Ha orpeieieHre

TIOJIO’KEHUST Ha BPEMEHHOHN OCH (110 Haren
3pbl U TIOCNE), HA JIBKCHUE JICHEKHBIX
cpencTB (IIPUX0J/pacxo), Ha OpeeIeHne
TITyOWHBI/BBICOTHI H T.IL.;

- HCIIONb30BaTh IOHATHE Maciuraba
JUISE HAXOXKJCHHSI PAcCTOSIHMMA M JUIMH Ha
KapTaxX, IUIaHax MECTHOCTH, IUIaHaX
MOMEIIICHUH, BBIKpOWKaX, MpU padoTe Ha
KOMIIBIOTEPE U T.I1.

B noscedneenoii sicusnu u npu usyueHuu
Opyaux npeomemoa:

- penaTh HECIOXKHBIE MPAKTHYECKUE
3a]aud, BO3HHUKAIOUIME B  CHTYalHusixX
TIOBCETHEBHOM JKH3HU

MOJIyYCHHBIC PEIICHUS B KOHTEKCTE YCIOBHS
3a/1a4yM, BLIOUPATh PEIICHUS, HEe MIPOTHBOPEYAIIIE
KOHTEKCTY;

- MEPEBOAUTh  IPH  PEIICHHHd  3aJa4yu
“H(OPMAITUIO U3 OAHON (DOPMBI 3aIUCH B IPYTYIO,
HCTIONB3YS MIPH HEOOXOAMMOCTH CXEMBI, TaOJIHIIBI,
rpaduKu, JUarpaMMBL.

B nosceonesnoii scusnu u npu uzyuenuu Opyeux
npeomemos:

- pelarh MpaKTHYSCKHUE 3aa9u U 3a7aui U3
JPYTHUX MPEAMETOB

TI'eomempusn

- OmnepupoBath Ha 0a30BOM ypOBHE
MOHATHSIMU: TOYKa, MpsAMasi, IJIOCKOCTh B
MPOCTPAHCTBE, napaieaTbHOCTh 17§
NEPNCHAUKYIIAPHOCTD IIPAMBIX u
IUIOCKOCTCH;

- pacrio3HaBaThb OCHOBHBIC BH/IbI
MHOTOTPDaHHUKOB  (Ipu3Ma, MNHUpamMuja,
MIPSIMOYTOJIbHBIN TTapaJuIeenuIes, Kyo);

- n300paxarh u3ydaemblie QUTYphI OT

PYKH W C TPUMEHEHHEM  MPOCTHIX
YepPTEKHBIX UHCTPYMEHTOB;
— neaaThb (BBIHOCHEIE) IIOCKHUE

YEPTECIKU U3 PUCYHKOB IMPOCTHIX 00BbEMHBIX

- BHaJIeTI) TCOMCTPUUCCKUMH TMOHATUAMU

pu pelIeHnn 3a1a4 u MIPOBEACHUH
MaTEeMaTHYECKUX PaCCy KICHHIA;
- CaMOCTOSITETILHO (dhopMynupoBaTh

OMnpeeeHUs] TEOMETPHUECKUX (QUTYp, BBIIABUTAThH
TUNOTE3bl O HOBBIX CBOMCTBaX U NpU3HAKAX
reoMeTpuuecKuXx ¢GUryp u 0OOCHOBBIBATH WIIH
OIPOBEPTaTh UX, 00600maTh WJn
KOHKPETH3UPOBATh PE3yJIbTaThl HA HOBBIX KJIaccax

¢uryp, TpOBOAUTH B HECIOXKHBIX  CIyYasx
knaccupukanmo  GUryp 1Mo pasauyHBIM
OCHOBAHUSIM;

- HCCIIe/I0BATh YEepPTEeKH, BKJTFOYAst




¢duryp: BuI CBEpXyY, COOKY, CHU3Y;

- HU3BJICKATH UHGOPMAITHIO 0
MPOCTPAHCTBEHHBIX reOMETPUUYECKHUX
(urypax, mpeacTaBIeHHYIO Ha YepTekax U
PHUCYHKaX;

- npuMeHsATh Teopemy [ludaropa
npu BBIYHCIICHUH DJIEMECHTOB
CTepEeOMETPHIECKUX QUTyp;

- HaXOOWTh OOBEMBI M INIOLIAIHA
MOBEPXHOCTEN MPOCTEUILINX
MHOTOTPaHHUKOB C TIPUMEHEHHEM (hOPMYIT;
- pacro3HaBaTb OCHOBHBIC BHUIBI TEJ
BpameHusi (KOHyC, NWIMHApP, cdepa u
map);

- HAXOOWTh OOBEMBI M INIOLIAIHA
MOBEPXHOCTEN MPOCTEUILINX
MHOTOTPAaHHUKOB W TeJ BpalllEHUs C
MIPUMEHEHUEM (POPMYIL.

B noscedneenoii srcusnu u npu usyueHuu
Opyaux npeomemoas:

- COOTHOCHUTh abCTpaKTHBIE
TCOMETPUUYECKHE TOHATHS W (aKThl C
pealbHBIMH KU3HEHHBIMH OOBEKTaMH |

CUTYaIUsIMU;
— HUCIIOIb30BaTh CBOMCTBA
HpOCTpaHCTBCHHI)IX I‘COMCTpI/I‘IeCKI/IX

duryp U1 pemeHus TUIMOBBIX 3ajad
MPAaKTUIECKOT0 COMECPIKaHUs;

- COOTHOCHTh IUIOIAAU
MTOBEPXHOCTEH TeNn OIWHAKOBOW (OPMBI
pa3IU4gHOIO pa3Mepa;

- COOTHOCHTH  O0BEMBI  COCYJIOB
OJMHAKOBOW ()OPMBI Pa3InIHOTO PA3MEPa;
- OlICHUBATh (QOPMY MPaBUIBHOTO
MHOTOTPaHHUKa IIOCJI€ CIIMJIOB, CPE30B U

T.. (ONpeAensaTh KOJUYECTBO BEPIIIHH,
pebep u rpaHeit MTOJTYICHHBIX
MHOTOTPaHHUKOR)

KOMOWHan ¢uryp, U3BIIEKATb,
HMHTEPIPETHPOBATH " peoOpa3oBBIBATh
nHpopManuio, IpeICTaBICHHYIO Ha YepTeKax;

- pemratsh 3a1a4n T€OMETPHYECKOTO

coJep)KaHUsl, B TOM 4YHCJIE B CUTyalMsX, KOTIa
AJITOPUTM PELICHUS HE CIIEAYeT SBHO M3 YCIOBHA,
BBITIOJHATh HEOOXOAMMBIE [UIS pEIIeHUS 3aJadd
JOTIOJTHUTENBHBIE  TIOCTPOEHHS,  HCCIEI0BaTh
BO3MOXXHOCTh TIPUMEHEHHS TeopeM U HopMyIT A
penIeHus 3a1a4;

- yMeTb (OpPMYyIHpOBaTh M JOKa3bIBaTh
TreOMETPUUECKHIE YTBEPKICHHS;

- BIAJETh  HOHATHUSMH  CTEPEOMETPHH:
pHU3Ma, napajuiesienunes, TupamMua, TeTpadap;

- UMeTh MpPEACTaBICHHA 00 aKcHoMax
CTEpPEOMETPHH M CIEACTBHAX W3 HUX H YMETb
MPUMEHSTH UX IPU PeIICHUH 33/1a4;

- YMETb CTPOUTH CEYECHUS] MHOTOTPAaHHUKOB
C WCIOJIb30BAHUEM PA3IMYHBIX METOIOB, B TOM
YHCIJIe U METO/A CIIENIOB;

- UMETh Hpe/ICTaBICHUE 0
CKpPCIIMBAIONINXCSA TPSMBIX B IIPOCTPAHCTBE H
YMETh HaXOAHUTh YTOJI U PACCTOSIHUE MEXKY HUMHU;
- NPUMEHATH TEOPEMBl O MNapAJUICTBHOCTH
OpsSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE MPH
pELICHUH 3a/1a4;

- yMeTb PUMEHSTH napasuiesibHOe
NPOCKTHPOBAHKE ISl H300paskeHHs QUryp;

- yYMETh TPHUMEHSATh IEPIEHIUKYIIPHOCTH
OpsSIMOY M TUTOCKOCTH MIPH PEIICHUH 3a]ay;

- BJIaJIeTh  TMOHATHSAMHU  OPTOTOHAJIBHOE
MPOCKTUPOBAHNE, HAKIOHHBIE M HUX MPOEKIHH,
yMETh NPUMEHATh TEeopeMy 0 Tpex

NepHeHIUKYIIIpax Npy pelieHHH 3a/1a4;

- BJAJIETh TIOHATHUSMH PACCTOSHHE MEXIY
(urypamu B MPOCTPAHCTBE, o0t
NEePHEeHANKYJISIP IBYX CKPEIINBAFOIIMXCS TPSIMBIX
U YMETh IIPUMEHSATH UX [IPH PEUICHUH 33]1ay;

- BJIJIETh MOHATHEM YrOJ MEXKAY MpPSIMON U
IUIOCKOCTBIO W yMETh IPHMEHSTH €ro MpH
pELICHUH 3a/1a4;

- BJIQJeTh TOHATUSMHU JBYTPAaHHBIA yTOJ,
Yyroll MEXIy IUIOCKOCTSIMH, TepHeHIUKYIISIPHbIE
TUIOCKOCTH U YMETh NPUMEHSTh MX NPH PEHICHUH
3a1a4;

- BIIAJIETh TTOHATUSIMU npusma,
napajulefienune;; W  [PUMEHATh  CBOMCTBa
napajuIeJIenuIe a Mpy perieHny 3a1ad;

- BIAJETh  TMOHATHEM  TPSIMOYTOJIBHBINA

rapajuieNIieuIne]] U MPUMEHATh ero MPU PelIeHUH
3a/1ay;

- BIIQJICTh TOHATHUSAMU TUPAMUIA, BHIBI
NApaMuJ], 3JIEMEHTHl IPABWIBHONW NHPAMUIbl U
YMETb NPUMCEHATH UX IIPU PCIICHUU 3a/1a4;

- MMETh TIPEICTaBJICHUE O Teopeme Diiiepa,
MIPaBUIIEHBIX MHOTOTPaHHUKAX;

- BIIAJIETh MTOHSTHEM
HOBerHOCTeﬁ MHOT'OT'PaHHHUKOB u

TUIOIIAJTH
YMETh




MIPUMEHSTH €0 TPU PEIICHUH 3a71a4;

- BIQJICTh TMOHATHSAMH Tela  BpaICHUs
(mummHIp, KOHYyC, map u cdepa), X CEUCHUI U
YMETb MPUMEHATH UX MIPH PEIIeHUH 3a/1aY;

- BIIQ/IETh TIOHATHUSMU KacaTeIbHbIEC TPSIMBbIE
Y TUIOCKOCTH U YMETh IPUMEHSATH U3 TIPU PEIICHUH
3amad;

- UMETh TPEJCTABIICHUS O BIUCAHHBIX H
OMMCaHHBIX cepax W YMETh MPUMEHITh UX TPH
pellIeHuH 3a/1a4;

- BIQJIETh TOHATHUSMH 00BEM, OOBEMBI
MHOTOTPaHHHUKOB, TEJ BPAIlICHUS U MPUMEHSITh UX
IIpH PEIICHUH 33/1a4;

- WMETh  TPEACTaBIeHHE O  pa3BepTKe
OWIMHAPa W KOHYCa, IUIOMAANW TOBEPXHOCTH
UWIMHIPA U KOHYCa, YMETh NMPUMEHATh UX MpPH
pelieHny 3aaad;

- WUMETh TpejCTaBlIeHHE O Tuomanu chepsl
Y yMETh IPUMEHSTH €T0 IIPH PEIICHUH 3a/1a4;

- YMETh pelaTth 3aJa4d Ha KOMOWHAITUU
MHOTOTPaHHUKOB U TeJl BPAILCHHUS;

- UMETh TMpEJCTaBICHHE O TMoxo0uu B
MPOCTPAaHCTBE W YMETh pemiarh 3aJaddl Ha
OTHOIIIEHHE OOBEMOB W TUIOMAACH MOBEPXHOCTEH
NOJ00HBIX QUTYD.

B nosceonesnoti dicusnu u npu uzyuenuu opyeux
npeomemos:

- COCTaBJIATh C HCIOJIb30BAHUEM CBOWCTB
TEOMETPHUCCKUX (UTYp MaTeMaTHYECKHe MOCITH
JUISL PEelIeHHs 3a/au MPAKTHYECKOTO XapakTepa |
3a7a4 W3 CMEXKHBIX JUCIHUIUINH, HCCIIEI0BATH

NOJIy4YEHHbIE MOJEIUM U  HUHTEpPIPETHPOBAThH
pe3yJpTaT
Bexmoput u - Onepuposarh Ha 0a30BOM YpPOBHE | — Brnagers MNOHATHAMH BEKTOPBl H KX
KoopOunambl 6 | TIOHATHEM JEKapTOBBI KOOPJMHATHI B | KOOPAMHATEL,
npocmpancmee | TIPOCTPAHCTBE; - YMETh  BBIIOJHATH  ONEpaliM  Haj
- HaxXOAWTb KOOPAWHATHI BEPILIMH | BEKTOPaMU;
Ky0a 1 MpsIMOYTOJIbHOTO TMapaieienunena | — UCIONB30BaTh CKAIAPHOE MPOU3BEICHHUE
BEKTOPOB IIpU pellIeHUH 3a/1a4;
- MPUMEHSTh ypaBHEHUE IUIOCKOCTH,
(hopMyIty paccTOSIHUSI MEXKILy TOUKaMH, ypaBHEHHE
cepsl Ipu peleHNH 3a1a4;
- MPUMEHATH BEKTOPBI U METOJl KOOPAMHAT B
IIPOCTPAHCTBE NIPU PELICHUH 3a]a4
Hcmopusa - OnucsiBaTh OTIEJIbHBIE | — Nmerp  mpexncraBieHue O BKIAJAE
MamemamuKy | BBIJAIOUINECS PE3yJbTaThl, MOJIYYEHHbIE B | BBIAAIOIIMXCS MAaTEMAaTHKOB B Pa3BUTHE HAYKH;
XOZI€ Pa3BUTHUS MATEMAaTUKHU KaK HAYKH; - MMOHUMATh POJIb MAaTEMATHKH B PAa3BUTHH
- 3HAaTh MpPHUMEPBl MaTreMaThudeckux | Poccum
OTKPBITUH M HUX aBTOPOB B CBSI3U C
OTE€UYECTBEHHOM U BCEMUPHOU UCTOPHEH;
- IIOHUMAaTh pOJb MaTeMaTUKU B
passutuu Poccun
Memoowt - IIpuMeHATs U3BECTHBIE METOMBI | — Hcnonb3oBath OCHOBHBIE METOBI
mamemamuku | npu peleHun CTaHJAPTHBIX | JOKA3aTeJIbCTBA, IPOBOAUTH JIOKA3aTEIbCTBO U
MaTeMaTHUYECKUX 3a/1a4; BBINIOJIHATH OIPOBEPKEHUE;
- 3aMe4yaTh W XapakTepus3oBaTh | — [PUMEHSTh OCHOBHBIE METOfIbl PEICHUS




MAaTEMAaTHYCCKHUEC

MaATCMAaTHYCCKUX

3aKOHOMEPHOCTH B
OKpY>Karollen JelCTBUTEILHOCTH; -
- MPUBOJIUTD
3aKOHOMEpPHOCTEH B
MPUPOJIE, B TOM YHCIE XaPaKTEPUIYIOIINX
KpacoTy W COBEPIICHCTBO OKPYKAIOIIETo | —
MHpa U IPON3BEIACHHUN UCKYCCTBA

pUMepBI

cCpencTBa W
CHICTEMBI TIPH PEIICHUN MAaTEMaTUICCKUX 33]1ay;

MATCMaTHYCCKHUX 3a1a4,

Ha OCHOBC MAaTEMAaTH4YCCKHUX

3aKOHOMEPHOCTEH B TPUPOJIE XapaKTepPH30BaTh
KpacoTy M COBEpPIICHCTBO OKPYXKAIOIIEr0 MUpa U
MIPOM3BEACHHH UCKYCCTRA;

IMPUMCHATH HpOCTCﬁHIPIC IMpOTrpaMMHBEIC
SJICKTPOHHO-KOMMYHUKAITUOHHBIC

I1I0JIB30BaThCA MPUKIIAAHBIMU IIpOrpaMMaMin

u IporpamMmaMu CHUMBOJIBHBIX BBIYMCJICHUI JUJIA
HUCCICAOBAHUA MATCMATUYCCKHX 00BEKTOB

Conep:kanue y4eOHOI0 npeamera

C YKa3zaHuEM (l)OpM OopraHnmsanvu yqeGme 3aHATHH M OCHOBHBIX BHI0B

AEeATCIBbHOCTHU
10 kiace
Nen/m | HammenoBanue Bcero OcHOBHOE coziep)kaHne ®opMBbI OpraHU3aluy U XapaKTepUCTHKA
Pa3aenoB u TeM 4acoB OCHOBHBIX BHJIOB JICATEIHHOCTH YICHUKA
(Ha
TEMY)
MaremaTrka: anrebpa ¥ Havajga MaTeMaTndeckoro anaausa (136 gacos)
1 Iloemopenue 7 Iloemopenue Tloemopenue ocnoguwix mem uzyyaemvix 8 7-
9 knaccax

2 Lenumocmo uucen 10 Hownsmue oenumocmu. | Ilpedmemuvie:

Henumocms  cymmul  u | 3HAKOMCTBO C METOJAaMH peUIeHHs 3a1a4
npouseederus. /lenienue ¢ | TCOPUM YHUCEN, CBSI3aHHBIX C IOHSATHEM
OCMAamKOM. Ilpusnaku | nenMMOCTH; pEeIIeHHeM YPaBHEHUH IepBOH
denumocmu. Pewenue | 1 BTOpOH cTeneHel ¢ AByMs NIEPEMEHHBIMU
VpasHenutl 8 yenvix | B IEJBIX YUCIIAX.
yucnax.

Ilpeomemmuvie:

3 Mmuozounenoi. 17 Mmnoeounenvt om 00no2o | 3HAKOMCTBO C TOHSATHEM MHOTOWIEHa T-U
Aneebpauueckue nepemMeHHO20. Cxema | cTemleHM W CBOWCTBaMH  JI€JIMMOCTH
YPasHeHUs. Topuepa. Mnocounen P(x) | MHOTOWICHOB; cO cxemoii [opHepa u ee

u ezo kopHu. Teopema | MpUMEHEHUEM; NMpPUMEHEHHE TeopeMbl besy
besy. Aneebpauveckoe | s OTBICKAHHWS OCTaTKa TPU JIEJICHHUU
ypasnenue. Cneocmeusi u3 | MHOTOUJICHOB Ha JIMHEWHBIH  JIBYy4JICH;
meopemvl be3y. Pewenue | penieHre anreOpandeckux ypaBHEHHH ¢
aneebpauyecKux WCTIONTb30BAaHUEM CIIEJICTBUI W3 TEOPEMBI
ypasHenuti pasiodiceHuem | bely; pelieHne ypaBHEHWH, WMEIOIINX
Ha MHOOICUmeny. | Ueibple KOPHH METOJOM paslIoKEHHs Ha
Jenumocmo 08y4/IeH08 | MHOXKHUTEITU " METOJIOM 3aMEHBI
xX™+/-a" Ha X+/-a. | HEU3BECTHOIO; 3HAKOMCTBO C METOLAMU
Cummempuuecxue pereHusl ypaBHEHUH CTETICHH BBIIIIE JBYX.
MHO20YeHbl. MHo2ouenbl

om HECKOAbKUX

nepemenubix.  Dopmynsl

COKDAUEeHHO20

VMHONCEHUSL 011 CIAPULUX

cmenernell. bunom

Hvromona. Cucmemul

VpagHeHUl.

4 Crenens ¢ 11 Llensie u paunoHanbHble | [Ipedmemuuvie:

JIEUCTBUTEIbHBIM gucia. JleiictButenpHble | OMUCHIBATH MHOXKECTBO — JICHCTBUTEIILHBIX




IIOKa3aTCjIEM

4yuca. beckoneuno
yOBIBaroOIIIas
reoMeTpuyecKas
MIpOrpeccusl.
Apudmerndecknii KOpeHb
HaTypaJbHOUI CTEIEHHU.
CreneHb ¢ panMoOHAILHBIM
u JEHCTBUTEIHHBIM
MTOKA3aTEISIMU.

YHCced. Haxoguts JIECATUYHBIC
NpHUOIIDKEHUST  MPPAMOHATBHBIX — YHCEI.
CpaBHUBATH u YIOPSII0YNBATH
neiicTBuTenbHble yKcna. lcmomnb3oBath B
MUCHbMEHHOU MaTeMaTUYECKOU peun
0003HaueHUS W TpadudecKkue N300paKeHUS
YUCJIOBBIX MHOJKECTB, TEOPETUKO-
MHOKECTBEHHYIO CUMBOJIUKY.
QopMyIHpOBaTh OmpesesieHne O0eCKOHEYHO
yOBIBalOIICH TE€OMETPHYECKOH MPOrpeccHu.
Brruucasate CyMMY 0ECKOHEYHO
yOBIBaIOIIEH TEOMETPUIECKON TPOTPECCHH.
DopmMynHpoBaTh omnpezaesieHue
apu(METHIECKOTO KOPHsI, CBOMCTBA KOpHEH
n creneHu. MccnenoBaTh CBOMCTBAa KOPHS n
CTETICHHU. BerancisaTs TOYHBIE "
NpUOJIDKEHHBIC 3HAYCHUWSI KOpHEH, Mpu
HEOOXOJUMOCTH HCIIONB3Ys, KAJIbKYISTOD,
KOMITEIOTEPHBIE IPOTPAMMBI.
Memanpeomemnuvie:

YcranaBnmuBath OPUINHHO-CIICACTBCHHLBIC
cBs3u. CTPOUTH JIOTHYECKHE PACCYKICHUS,
YMO3aKIIFOUEHUS W BEIBO/IBL.

Jluunocmnuie:

OHCHI/IBaTL MMPaBUJIIBHOCTDH BbIIIOJTHCHU S
JEUCTBUH, MIOCTPOEHUE pEeYEBBIX
BBICKA3bIBAHUM B YCTHOW M IMCbMEHHOU
dhopme.

KonTponbsHas pabora.

Cremnennas
(byHKIIS

16

CrenieHHast  pyHKIUS,
e€ cBoiictBa u  rpaduk.
Bzanmuo oOpaTHbIe
GyHKIUH. CrnoxHsle
(GyHKIUH, HpobHo-
JTMHEHHas GbyHKLIHSL.
PaBHOCMIIbHBIE ypaBHEHUS
" HEpaBEHCTBA.
WppaunonaibHbie
YpaBHEHHSI.
UppanvonanbHbie
HEpaBEHCTBA.

Ilpeomemnvie: Brruncnars 3HAYEHUS
CTETIEHHBIX ¢$byHKUUH, 3aJJaHHBIX
(hopMynaMu COCTaBIATH TaONUIBI 3HAYEHUH
crereHHbIX QyHKIuA. CTPOUTh MO TOYKaM
rpaduKu crerneHHbIX (GyHKIuH. OnuceiBaTh
CBOMcTBa  cremeHHOW  (YHKIUM  HA
OCHOBaHUH ee rpadu4ecKoro
IIPECTaBIICHUS. Buanets IpueMaMu
pelleHUsT HppalMOHAIBHBIX YpPaBHEHUH U
HEPaBEHCTB.

Memanpeomemnuvie: MopenupoBatb
peaNbHblE  3aBUCUMOCTH C  IOMOIIBIO
¢dbopmyn U rpadUKoOB CTENEHHBIX (DYHKLIHH.
WutepnpernpoBath  rpaduKd  peanbHBIX
3aBUCHMOCTEM. Hcnons3zoBath
KOMIIbIOTEPHBIE MPOrpaMMBbl JUIst
HCCIIEIOBaHMS MOJIOKEHUS Ha
KOOPJMHATHOM TUIOCKOCTH rpaduKoB
CTETIEHHBIX (PYHKIUH.

Jluunocmmule:

OpueHTupoBaThCS B paszHooOpaszun
croco00B pelieHns 3a[ad, IUIAHUPOBaTh H




KOHTPOJIMPOBAaTh CBOW JICUCTBUS B XOJe
peICHHS.
KoHnTtponbsHas pabota.

[TokazaTenbHast 11 [TokazaTenbHas Ilpeomemnvie:
¢byHKUMSA ¢yHkuusi, e€ cBoiicTBa W | BbluMciAT,  3HAa4YeHHS  MOKa3aTeJIbHBIX
rpaduk. IlokazarenpHble | GpyHKIUH, 3aTaHHBIX dhopmynamu;
YpaBHEHHSI. COCTaBIISITh TaOJHUIIBI 3HAYCHUH
[TokazarenbHbie nmokaszarenbHblx  (yHkuuid. CTpouTh 1O
HepaBeHCTBAa.  CHCTEMBI | TOUKaM rpaduKé MOKa3aTeNbHBIX (DYHKITHI.
MTOKa3aTENBHBIX OnuceiBaTh  CBOIiCTBA  IOKa3aTEIbHOM
YpaBHEHUH W HEPAaBEHCTB. | (YHKIUH HAa OCHOBaHMH €€ TrpaduvecKoro
mpeacTaBieHusl. Pemares 1okaszarenbHbIE
YPaBHEHUS U HEPAaBEHCTBA.
Memanpeomemnmuvie:
MogenupoBath pealbHbIE 3aBHCUMOCTH C
TTOMOIIIBIO dhopmyn u rpaduKoB.
WntepnperupoBaTh  rpadukd  peatbHBIX
3aBUCUMOCTEM.
Jluunocmmule:
TovHoe 1 rpaMOTHO M3IaraTh CBOU MBICIH B
YCTHOW U MUCBMEHHOM PEUHU.
KonTponbHas pabora
Jlorapudmrmaeckas 17 Jlorapudmer. Ilpeomemnuie:
byHKIMSA CgotictBa  norapudmoB. | DopMynupoBath onpezeneHue jorapudma,
Hecsitnunbie U | CBOMCTBa norapudma. Beraucnsate
HaTypaJIbHbBIE 3HAYCHHS JIOTapU(PMUYECKUX  (PYHKIUH,
JToTapu(MBI. 3a/TaHHBIX (hopmymamu; COCTaBIISITh
Jlorapudmuyeckas TaOMUIBI  3HAYEHUH  JOrapruQMUUIECKUX
¢ysakmust, e€ cBoiictBa W | pyHKIHMA. CTpPOWUTH IO TOYKaM TpaduKu
rpaduxk. nmorapupmudecknx ¢GyHKIuiA. ONUCHIBATH
Jlorapudmuyeckue cBoiicTBa jorapupMuyecko (QyHKIMU Ha
YpaBHEHHSI. OCHOBaHUH ee rpaduyecKoro
Jlorapudmuyeckne npexacrasieHys. Pemars gorapudmuyeckue
HEPaBEHCTBA. YpaBHEHUSI U CUCTEMBI ypaBHeHU. Pemiath

JIorapu(pMHUUCCKUE HEpPaBEHCTBA.
IIpumeHsITH  METOJ,  WHTEPBAIOB IS
petieHus JorapupMUIECKUX HEPABSHCTR.
Memanpeomemmuvie:

MonenupoBatrh peajibHbIE 3aBUCUMOCTH C

ITOMOIIIBIO dhopmyn u rpaduKoB.
WutepnperupoBaTh  rpaduKd  peaibHBIX
3aBUCUMOCTEM. Hcnons3oBate
KOMITBIOTEPHBIE POrpaMMBbI U1t
UCCIIeJOBaHUS TIOJIO’KEHHUS Ha
KOOPJIMHATHON TUIOCKOCTH rpaguKoB

norapuMudeckux (PyHKIUI B 3aBUCHMOCTH
OT 3HaYEHUH KOA(P(DUIIMEHTOB, BXOJAIINX B
dbopmyiny. HMcnosb3oBarh (yHKIIMOHAIBHO-
rpaduyecKue MPeACTaBACHUS I PELICHUS
u WCCIICTOBAHMS norapu(MUIECKUX
ypaBHEHUI, HEPABEHCTB, CUCTEM YpPaBHEHUH
1 HEPaBEHCTB.

Jluunocmnuuie:

BHocuTh HEOOXOIUMBIE KOPPEKTHUBHI B
JICHCTBHE TOCJIC €r0 3aBEePIICHUSI Ha OCHOBE
ydyera XapakTepa CICIaHHBIX  OIIMOOK.
Y4uuTEIBaTh Pa3Hble MHEHUS U CTPEMUTHCS K
KOOPJIMHAIIMK  Pa3jMyYHbIX  MO3UIMHA B
COTPYIHHYECTRBE.




KontponpHas pabora.

Tpuronomerpuuec 24 Pammannass wmepa yrma. | [lpeomemnuvle:

Kue GopMyJibl IToBopor TOUKM BOKpYr | PopMyIHPOBATH oIIpeJeNICHUe u
Hayvaja KOOpPJMHAT. | WILTIOCTPUPOBATh MIOHATHE CHHYCa,
Onpenenenue CHUHYCa, | KOCHHyca, TaHI€HCa W KOTaHIeHca Ha
KOCHMHyca ¥ TaHIEHCA. | EIMHUYHON OKpy)XHOCTH. OOBACHATH U
3HaKU CHHYCa, KOCUHYCa U | WITIOCTPUPOBATH Ha eAMHUYHON
TaHreHca.  3aBHUCHMOCTH | OKPYKHOCTH 3HAaKH TpPUTOHOMETPUUYECKUX
MEXTY cuHycoM, | ¢pyHkuuil. DPopMynupoBaTh U Pa3bACHITH
KOCHHYCOM U TaHI'€HCOM | OCHOBHOE TPUTOHOMETPUYECKOE
OIHOTO U TOTO € yria. | TOXKAECTBO. BrerancnaTs 3HAYEHUS
Tpuronomerpuueckue TPUTOHOMETPUYECKOH (YHKIMU yIia IIo
TOXKAECTBA. Cunyc, | onHoi u3 ero 3aJaHHBIX
KOCHHYC W TaHTEHC YIJIOB | TPUTOHOMETPUYECKUX (QYHKIMH. BBIBOIUTH
a wu o  Dopmynsl | GopMyasl croxeHus. BwiBoguth (hopmybl
CJIOXKEHHUSL. Cunyc, | npuBeaeHus. BeiBonuth (OpMynbl CyMMBI U
KOCHHYC u TaHTeHC | Pa3HOCTU CHHYCOB, KOCHHYCOB. [IpuMeHsTH
nBoitHoro yria. @opMyinsl | TPUTOHOMETPUYECKHE (bopMmyIbl JUTST
npuBepenusi. Cymma U | mpeoOpa3oBaHUs TPUTOHOMETPHUECKHX
pa3HoOCTh cUHYcOB. CymMMa | BBIPa)KEHUU.

Y pa3HOCTh KOCHHYCOB. Memanpeomemnmvie:

YcraHaBnMBaTh ~ IPUYMHHO-CIIEICTBEHHBIE
CBSI3U; CTPOUTH JIOTHUECKHE pacCy>KACHUs,
YMO3aKJIIOUEHUS U BBIBOJIBL.
Jluunocmmule:
OcCyllecTBIATh HUTOTOBBII M IOIIATOBBINA
KOHTPOJIb, CTPOUTH PEUYEBHIC BBICKA3BIBAHUS
B YCTHOM W IMCBMEHHOM (hopme.
KonTponsHas pabora.

Tpuronomerpudec 21 OOparHbie Ilpeomemnvie:

KH€ ypaBHEHUS TPUTOHOMETPUYECKHE [IpoBoauTh OKa3aTENbHOE PACCYXAECHUE O
byHKINY. CBOIiCTBa | KOPHAX  TMPOCTBIX  TPUTOHOMETPUYECKHUX
0OpaTHBIX ypaBHeHuUi. PemmaTs TpuroHoMeTpuuecKue
TPUTOHOMETPUUYECKUX YpaBHEHUS W MPOCTEHIINE HEepaBEHCTBA.
byHKIUH. VYpaBuenus | [IpuMeHATs TPUTOHOMETPUYECKUE (HOPMYIIBI
cosx = a, sinx = a, tgx = a. | s peleHus TPUTOHOMETPHUECKUX
Tpuronomerpuueckue ypaBHeHUH.  Mcnonb3oBaTh  pa3iUyYHBIE
YpaBHEHUS, CBOJAIIMECS K | METOJbI JJISl PEIIEHUS] TPUTOHOMETPHUUECKHUX
anreOpanyecKuM. ypaBHEHUH.

OpHoponHbIE U JIMHEWHBIE | Memanpeomemuuie: Kounctpyuposath
YpaBHEHHUSI. MeTtons! | peueBble BbICKa3bIBaHUSA C MCIOJIH30BaHHEM
3aMeHbl HEH3BECTHOTO M | MaTeMaTH4yeckoro s3bika. lcmonb3oBarth
PasoKeHHs Ha | QyHKUMOHAIBHO-TpadUECKe
MHOXHTEIH. Merton | npencTaBieHHs JUIs peeHus u
OLICHKH JIEBOM U IIPaBOM | UCCIIEIOBaHUS TPUTOHOMETPUYECKUX
qacTen yYpaBHEHUH, cucreM ypaBHEHUI U
TPUTOHOMETPHUUYECKOTO HEPAaBEHCTB.
YpaBHEHHUSI. Cuctemsl | Jluunocmuuie:
TPUTOHOMETPUIECKIX OneHnBaTh TMPaBWIBHOCTD  BBITIOJTHEHHS
YpaBHEHUH. JIEHCTBUSI, YMEHHME JOrOBapUBaThCI U
Tpuronomerpudeckne MPUXOAUTH K  OOIEMy pemeHHI0 B
HEPaBEHCTBA. COBMECTHOM JeSITETFHOCTH.

KonrpospHas pabora.

[ToBTOpEeHue 2 IIpeoOpa3zoBanue Urorosas koHTponbHAsA padoTa.
JorapuhMUIECKIX
BBIPAKEHHM.

IIpeoOpaszoBanue

BBIPAXKEHUM, COAEpKAIINX
crenenb. [IpeobpazoBanne




HUppalMOHAIIbHBIX

BBIpaKEHUM.
IToka3zaTenbHble
YpaBHEHHUS 1 HEPABEHCTBA.
Jlorapupmuaeckue
ypaBHEHUS U HEPABEHCTBA.
[IpeoOpaszoBanue
TPUTOHOMETPUYCCKUX
YpaBHEHUI.
Tpuronomerpuueckue
YpaBHEHHSI.
Maremarnka: reoMeTpus (68 4acoB)
BBenenue B 5 [Ipeamer IIpeomemnvie:
CTEPEOMETPHIO cTepeoMeTpur. AKCHOMBI | Pacmio3HaBaTh Ha uyeprexax M MOJCIAX
CTEPEOMETPHH. MpocTpaHCcTBEeHHBIE ¢GopMbl. ONHCHIBATH
HexoToprie crneacTBus W3 | B3aMMHOE PACIIONIOKEHHE TOYEK, IMPSMBIX,
aKCHOM. IDIOCKOCTEH  C  TIOMOIIBIO aKCHOM
crepeomMerpud. IIpUMeEHATH aKCHOMBI NpHU
peleHny 3a1a4.
Memanpeomemnvie:
IonnepxuBaTh UHUIAATUBHOE
COTPpYAHUYECTBO B TIOMCKE ©  cOope
HH(pOpPMAIIHH.
Jluunocmuvie:
dopMupoBaTh YCTOMUMBOW MOTHUBALMU K
obyuenuto. PaszBuBaTh mpencrtaBieHue 00
HIessX W MEeTojax TeOMEeTpHH  Kak
YHUBEPCAILHOIO SI3bIKA HAYKU U TEXHUKHU,
CpeicTBa MOJISNHPOBAHUSA  SBICHUA W
MPOIIECCOB.
KonrponbHas pabora.
[TapannensHOCTD 19 [TapamiensHOCTH Ilpeomemmuvie:
MIPSIMBIX H MPSIMBIX, psAMOH U | YMETb ONWCHIBAaTh ¥  aHAIW3UPOBATh
TJIOCKOCTEH TUIOCKOCTH, B3aMIMHOE | B3aUMHOE  pACIHOJIOKEHHE  TPSIMBIX U
pacrosoxenre JBYX | IUIOCKOCTEH B MPOCTPAHCTBE, BBITIOIHATH

MPSIMBIX B TIPOCTPAHCTBE.

Yron  Mexay — AByMs
MPSIMBIMHU.
[TapannensHOCTH
mwiockocted. Terpasgp u
napaiesyenuIesn.

YepTeXXW IO YCIOBHSIM 3ajad. PemaTh
IUTAHUMETPUYECKHE u mpocrenme
CTepeOMeTpHUECKHE 33/1a4l Ha HaXOXKJICHHE
F€OMETPUYECKUX BEIMYMH (JUIMH, YTJIOB).
Pacno3HaBaTh Ha uepTe)Xax M MOAEIIX
CKPELIMBAIOLINECS MPSIMbIE peIlaTh 3aayd
o TeMe; HAYYUTHCS MPUMEHSTh
puoOpeTeHHbIE 3HAHUS, YMEHUs, HABBIKU B
KOHKPETHOH JIeSITeIbHOCTH.
Memanpeomemmuuvie: CaMoCTOSITEIHHO
oOHapyxuBaTh U GopMyIHpoBaTh y4eOHYIO
mpobieMy, ONpeneNsiTh Lellb  Yy4eOHOH
JeSTeNIbHOCTH; BJANETh OOMMM MPHEMOM
pemieHuss  3amad.  Mcnosb3oBaTh  IIOMCK
HEOO0X0IMMOM nHpOpMaLTUH JUIs
BBIMIOJIHEHHUS 3aJaHUH C HCIIOJIb30BaHUEM
y4aeOHO JIUTepaTyphl.

Jluunocmnule:

dopMupoBaTh YCTOWYHMBYIO MOTHBALHIO K
aHaIM3y, YCTOWYMBYIO MOTHBAIMI0 K
M3YYEHHUIO M 3aKPETUIEHHUI0 HOBOTO, HABBIKU
camMoaHajJM3a W CaMOKOHTpojs. Pa3BuBaTh
KpEaTWBHOCTh  MBIIUICHHS, WHHUIIMATHBY,
HAXOJYMBOCTh, AKTHBHOCTh MPH PENICHUU




CTEPEOMETPHYCSCKUX 3a]1a4.
KontponbHas pabora.

TlepnenaukymnspHoc 20 [lepnienauKyIsipHOCTE | [Ipeomemuvie:
Tb MIPAMBIX U NpsMOM M TJIOCKOCTH. | Pacro3HaBaTh Ha dYepTe)kax H  MOZAENAX
IUIOCKOCTEN MEPIEHIUKYIISAP U | mpocTpaHcTBeHHbIE QOopMbl. COOTHOCHTB
HAaKJIOHHbIE. YTOJI MEXAY | TPEXMEpPHbIE OOBEKTHl C HMX ONHCAHUSIMH,
OpSAMOM H  TIOCKOCTBIO. | M300paKEHUSIMA.  YMETh ONHCHIBaTh U
JByrpaHHsIii YTOJI. | aHAJIM3UPOBaTh B3aUMHOE pPacloJIOKEeHHE
IlepnieHIUKYIAPHOCTD OpSIMBIX W IIIOCKOCTEM B MPOCTPAHCTBE,
IUIOCKOCTEH. BBINIONHATh YEPTEKH 1O YCJIOBUAM 3ajad.
TpéxrpanHslit yroi. | Pemars 1uranuMerpudeckue M ImpocTeninue
MHororpassslii yrou. CTEpEOMETPUUYECKHE 3aJ]aUl Ha HAXOXKJICHUE
TEOMETPHYECKUX BEJIMYWH (IUIFH, YTJIOB).
Hayuntecsi mpuMmeHsITH  TIpHOOpETEHHBIE
3HAHUSA, YMEHMs, HAaBBIKH B KOHKPETHOH
JESATENBHOCTH.
Memanpeomemnmvie:
YMmeTh BBIJIEIIATh CYILIECTBEHHYIO
nHGOPMALIMI0 M3 TEKCTOB pPasHbIX BUOB,
BBIOMpaTh HanOoIee 3P PeKTUBHBIE CITOCOOBI
pelieHust 3a/a4; BIaaeTh OOLIMM MPHEMOM
pemieHns  3agad.  Mcmonp3oBaTh  MOHMCK
He0o0X0 MO rH(pOpMAaIIH JUTS
BBIMIOJIHEHUST 3aJaHUM C HCIOJIb30BaHHEM
yueOHOM TUTEPATYPHI.
Jluunocmmule:
DopMHUPOBaTh YCTOMYMBYI0 MOTHBALUIO K
00y4eHHIO. ®dopMupoBaTh  HaBBIKH
COCTaBICHMsI  QITOPUTMA  BBIIOJHEHUS
3a/1aHus, HaBBIKOB BBITIOJTHEHHUS
TBOPYECKOI0  3aJaHMs. DopMHpOBATh
HaBBIKM CaMOaHaJM3a M CaMOKOHTPOJI.
®opmHupoBaTh MOTHBALUIO K
CaMOCTOSTEJIbHOMI u KOJUIEKTUBHOMN
UCCIIEI0BATEIbCKOM NESITEIbHOCTH.
KontpospHas pabora.
MHororpaHHUKH 16 [onstue Ilpeomemnvie:
MHOI'OI'DaHHHUKA. Ky6. | Hayuntbcs (hopMynHpOBaThH u
ITpuzma. [Mupamuna. | 0OOCHOBBIBATH YTBEPXKIEHHS O CBOWCTBE
IIpaBunbHEIE JUaroHajei napauieienueaa u o KBaapaTe
MHOTOTPaHHUKH. JUaroHaIn MPSIMOYTOJIEHOTO
IIpumepsl cuMMeTpUil B | HapajulejenuIea.
OKpYKaroIeM mupe. | Hayuntbcs pacrio3HaBaTh MHOTOIpaHHUKHU U
IIpencraBnenne 0 | UX 3JEMEHTBHI, pelIaTh NPOCTEHIINE 3aJauH.
MPaBUIBHBIX Nzo0Opakarh WX Ha TUIOCKOCTH, CTPOHTH
MHOTOTpaHHUKAX IJIOCKME CEYEHHs B  MHOTOIPaHHUKE,
(Tetpasrnmp, KyO, OKTa’p, | BHIYMCIATH JUIMHBI OTPE3KOB U BEIMYMHBI
JOJIEKa3AP, HKOCAdP). JIJIOB B MHOTOTPaHHHWKAaX, MPUMEHSTh
dbopMynBl  JUIT  HAaXOXKJCHUS  IUIONIAJIH

OOKOBOH M MOJHOM MOBEPXHOCTH.
Memanpeomemmubvie:

Beiienate u  dopmynupoBath mpodieMy;
CaMOCTOSITETIBHO ~ CO3/1aBaTh  AJTOPHUTMBI
JESTEIbHOCTH IPU  peIleHHH NpolsieM
TBOPYECKOTO ¥ TIOMCKOBOTO  XapakTepa.
Brmamers oOmum mpuéMoM perieHus 3aaad;
OpPUEHTHPOBATHCA Ha pasHooOpazue
CITIOCOOOB PEeIIeHUS 3a/1a4.

Jluunocmmuule:




PasBuBath YMCHHE $CHO, I'paMOTHO, TOYHO

u3jarath CBOM MBICIM B YCTHOH H
MMUCbMEHHON dopme, (dbopMupoBaTh
KayecTBa JHUYHOCTH, HEOOXOIUMBIC

YCJIOBCKY JIid MOJIHOIICHHOM KW3HH B
COBPEMCHHOM O6I]_ICCTBC, IIOHHUMATh CMBICII

MOCTaBICHHON 3a1a4H, BBICTpanBas
apryMCHTAIMI0, TPHBOAWTL MPUMEPHI |
KOHTPIPUMEPHI, MPOCTPAHCTBEHHOE
BOOOpaXKeHHE, HHTYHUIMH, JIOTHYECKOTO
MBILIUTEHHsI.  Pa3BWBaTh  KPEaTHBHOCTh
MBIIIUICHHSI, WHUIMATHBY, HAXOYUBOCTb,
AKTHBHOCTb npu peleHun

CTepeOMeTpHUSCKUX 3anady. DopMHUpoBaTh
HABBIKH CAaMOAHAJH3a U CAMOKOHTPOJIL.
KontponbHas pabora.

5 IloBTOpenue 8 Axcuomsl ctepeoMeTpuu v | MiToroBast KOHTpoJIbHAs paboTa
WX CJIeICTBUS.
[TapamieasHOCTh TPSAMBIX
U IUIOCKOCTEH.
[lepneHANKYISIPHOCTh
MPSIMBIX U IJIOCKOCTEH.
ITpusma. I[Tupamuna.
[Inowmans NOBEepXHOCTH
MPU3MBI ¥ TIHPAMH/IBL.
11 xnace
Nen/m | HammenoBanue Bcero OcHOBHOE coyiep>kaHne ®DopMBI OpraHU3aluy U XapaKTePUCTHKA
pa3aenoB U TeM 4acoB OCHOBHBIX BHJIOB JICATEIILHOCTH YUCHHKA
(Ha
TeMy)
Marematrka: aaredpa u Hayajga MareMatiHdeckoro ananmsa (136 gacos)
1 Ilosmopenue 6 Ilosmopenue Ilosmopenue ocHo8HbIX meM U3Y4aeMblX 8
10 xkracce
2 Tpuronomerpuye 19 Tpuronomerpudeckue Ilpeomemnvie:

ckre QyHKINH

byHKIMM Y=Sin X , y=C0S X ,
y=tgx , Yy=ctgxtgx , ux
CBOWCTBa U TpaduKH.
Ob6parHsie
TPUTOHOMETPUYECKHUE
(GYHKIMHM, WX CBOWCTBA H
rpaduKy.

Bbruncnars 3Ha4e€HUsS TPUTOHOMETPUIECKUX
byHKIHH, 3aJJaHHBIX bopmynamu;
COCTaBIISITh TaOIHIIBI 3HAYEHUH
TpuroHoMeTpuueckux (QyHkuuil. CTpouTh
0 TOYKaM rpad)uKd TPUTOHOMETPUYECKUX

(GyHKIUH. OnucsiBaTh CBOICTBa
TPUTOHOMETPUYIECKUX ¢byHKUNR Ha
OCHOBaHUH ux rpapuuecKoro
npezacrasieHus. Pacrio3HaBarh

BUABl  TPUTOHOMETPHYECKHX  (DYHKLIHH.
Crpoutp Oomnee cloXHbIE TpaduKd Ha
OCHOBE TpauKOB TPUTOHOMETPHUECKUX
(yHKIWH; ONMCHIBATH X CBOMCTBA.
Memanpeomemmuuvie:

MopenupoBaTh peajbHbIE 3aBUCUMOCTH C
TTOMOIIBIO bopmyn u rpadukoB
TPUTOHOMETPUUIECKUX ¢byHKUMi.
UntepnperupoBaTh  rpadukd  peanbHBIX
3aBUCHMOCTEH.

Jluunocmnule:




OrueHuBaThL
JIEUCTBHI.
KontponbHas pabora.

MMpaBUJIBHOCTDH BBIIIOJTHCHUSL

IIpoussonHas u
eé
reoMeTpUYECKU
CMBICT

22

Ornpenenenue
IIPOU3BOJHOM. IIpaBuna
nuddepeHIpOoBaHUS.
IIpousBogHas  CTENEHHOU
¢ynkuun.  IlpousBoanbie
3JIEMEHTapHBIX  (YHKLUI.
I'eomeTpuyeckuii  cMmbICI
IIPOU3BOJIHOM.

Ilpeomemnvie:

YMeTh HaXOAUTh MPOU3BOHBIC 110 TAHHOMY
MpaBWJIaM. YMETh HaXOAWThb IPOU3BOIHBIE
3JIEMEHTAPHBIX (YHKIUHA. YMETh 00001maTh
Y CUCTEMAaTU3UPOBATh 3HAHUSL.

10 TPOMIEHHBIM T€MaM M HCIIOJNB30BaTh WX
IIPH PEIICHNUN TIPUMEPOB.
Memanpeomemmuuvie:

CaMOCTOSITENIBHO ~ TIpEeAroyiaratb,  Kakas
nH(popMaIus HyXKHa [Tl pelIeHns yueOHOM
3a1a4u.

Jluunocmmule:

YMeTp mpu HEOOXOAWMOCTH OTCTauBaTh
CBOIO TOYKY 3pEHUsI, apT'yMEHTHUPYS €¢.
KonrtponbHas pabora.

[IpumeneHue
MIPOU3BOAHON K
UCCIIEI0BAHUIO

GyHKIMI

15

Bospacranne u yOwIBaHWE
GyHKIHN. OKCTpEeMyMBI
¢ynkuun. HawmbGonbiiee u
HAauMMCHBIIICC 3Ha4YCHUA
¢yaxmun.  [IpowsBogHast
BTOPOTO MopsZIKa,
BBIITYKJIOCTDH u TOYKH
neperuoa. [Toctpoenne
rpadukoB HYHKITHIA.

Ilpeomemnvie:

YMeTh COCTABIISITh YPABHEHUE KacaTeIbHOM,
HAXOJIUTh MO rpaduKy (QYHKIUH 3HAUYCHHE
€€ MPOU3BOJIHOM B JAHHOW TOYKE, HAXOIHUTh
mo TpapuKy  yrioBoid  KodhduImEeHT
KacaTeJbHOHM. YMETh pellaTh 33Jayd  Ha
(u3nUecKuil CMBICT TPOW3BOJHON. YMETh
MIPOBOJUTH HCCIENOBaHUE (PYHKIUH, B TOM
yuciae M IO TOTOBOMY TIpaduky. YMeTh
NPOBOANTH UCCIEeNOBaHUE (DYHKIHUH, B TOM
YHCJIE U 110 TOTOBOMY IpauKy.

YmMmeTh HaXOAWUTh HauOoJbIIee 51
HavMeHbIllee 3HaYeHUs1 (DYHKLWH, 3a8JaHHOH
AQHAJIMTUYECKH WM Tpa@ruecKu, Ha OTpe3Ke
Y MHTEpBaJe, pelaTh 3aJauu.
Memanpeomemmuvie:

Bragers HaBbIKamMH OpraHM3alMyd y4eOHOM
JESATENBHOCTH, [TOCTAaHOBKH Lenew,
IJJAHUPOBAHHSA, CAMOCTOSITENIBHO CTaBUTh
[eNd, BBIOMpaTh M CO3/7aBaTh AaJTOPUTMBI
JUIL pelieHusi y4eOHBIX MaTeMaTHYeCKHX
pooJieM.

Jluunocmmule:

KpeatuBHOCTP  MBILIUIEHUS, WHHUIIMATUBA,
HaXOJYNBOCTb, AKTHUBHOCTb IPH PEIICHUU
MaTeMaTHYECKUX 3a]1a4.

KonrtpobHas pabora.

[TepBoobpasnast u
HHTETpal

15

IlepBooOpa3Hasi.
HaXO0XKJIEHUS

nepBooOpasHbeIX. Ilmomanm
KPUBOJIMHEHHON Tpanenuu.

IIpaBuna

WnTerpan u €ero
BBIYUCIICHHE. Brrumcienue
TIomaaei tdburyp c
MTOMOIIIBIO MHTETpaJIoB.
[IpumeHeHne WHTErpasioB
JUTSL pemieHnss (U3NYecKuX
3az1ady. IIpocreiimue
IuddepeHInanbHbIe
YpaBHEHHSI.

Ilpeomemmuvie:

YMeTb BBIYUCIATH MEPBOOOpPA3HBIE CYMMBI
JJIEMEHTapHbIX (QYHKIMA W  HEKOTOPBIX
CIIOKHBIX ~ (YHKIHMHA. YMeTh BBIYUCIATH
MepBOOOpa3HbIE  CYMMBI  3JIEMEHTapHBIX
(YHKUIMH M HEKOTOPBIX CIIOKHBIX (DYHKIIHH.
YMeTh BBIUUCHIATH WHTETPATbl HEKOTOPBIX
¢byHKIM, UCIIOJIb3YI0 npaBuiia
MHTETPUPOBAHUS. Ymers BBIYHCIIATH
IoIaaH (GUTYP, UCTIONB3YSI HHTETrPaj
Memanpeomemnuie:

CaMocTOATENIBHO ~ Mpeamnoyiararb,  Kakas
nHpOpPMALIUS HYXKHA JUIS PEelIeHUs] Y4eOHOH
3aJ1a4H.




Jluunocmuuwie:

YMeTh mpu  HEOOXOAMMOCTH OTCTauBaTh
CBOIO TOYKY 3pCHHsI, apT'yMEHTHUPYS €€.
Kontponbnas pabora.

KombOunaropuka 13 Tabnmuunoe u rpaduyeckoe | Ilpedmemnsie:
MIpPE/ICTAaBICEHHE  JaHHBIX. | YMETh pemaTh KOMOMHATOPHBIE 33 Ja9H.
YucnoBble XapakTepuCcTUKU | MeTampeaMeTHbIe:
psanoB panHbIX. [lpaBuino | YMeTp OOHapyXuTb W COBMECTHO C
TIPOM3BEICHUS. yauteneM. ComocTtaBuTh W OTOOpaTh
Pazmemenus ¢ | mHpOpMAIHIO, TIONYyYEHHYIO W3 Pa3HBIX
MOBTOPEHUSMHU HMCTOYHUKOB (CIPaBOYHUKH, MIHTEpHET).
ITepecraHoBKH. Jluunocmuvle:
Pazmemenus 06e3 | YMeTs TOHMMAaTh TOYKY 3pEHHS JIPYroro,
noBTopeHuid.  CodeTaHus | CIymIaTh APYroro 4ejoBeKa.
0e3 mnoBtopenuil. bunom | Kontponbhas pabora.
Herotona. CoiicTBa
pa3ioxeHuss OMHOMA.
ONEMEHTBI 11 BepostHoCTh coObitus. | Ilpeomemusie:
TEOPHUHU CrnoxxeHue BEpOATHOCTEH. | YMETh pelaTh BEPOATHOCTHBIE —33Jauu.
BEPOSITHOCTEH. YcnoBHas BEPOSITHOCTh. | YMETh pellaTh 3a1adyd Ha CTATUCTUYECKYIO
Cratuctuka HezaBucuMocTs COOBITHH. | BEPOSITHOCTD
BeposiTHOCTD Memanpeomemmuuvie:
MIPOU3BEICHUS YMeTh OOHapyXUTh H COBMECTHO C
HE3aBUCUMBIX  COOBITHH. | yunteneM. ComocTaBUTh W OTOOpaTh
Dopmyna Bepaymnu. | uHdopmanunio, MOMYYEHHYIO U3 Pa3HBIX
CroxHBIE BEPOSTHOCTH. HMCTOYHHUKOB (CripaBoYHUKH, THTEpHET).
Jluunocmmvle:
YMeTh TOHMMATh TOUYKY 3pEHHS APYToro,
CIIyIIaTh APYTOTO YEIIOBEKA.
KonTponbHas pabora.
Ilpeomemnvie:
3Hakomcmeéo C KOMIUIEKCHBIMUA YHCIIaMU;
Kommekcupie 14 Kommuiekcubie YHUCIIA. | UCIIOJE30BaTh MOJIYYSHHYIO WH(POPMAIIHIO B
qucia CroxxeHue W yMHOXXEHHE | JIEUCTBUSAX C KOMIUIEKCHBIMH YHCIIaMH.
KOMILJIEKCHBIX YHUCell.
KomrutekcHO conpspkeHHBIE
qycla. Mopnyns
KOMIUIEKCHOTO YHcla.
Briuntanme u @ neieHue
KOMIUTIEKCHBIX YHUCelL.
I'eomeTpuyeckas
WHTEPIIpETaIHSL.
Tpuronomerpuveckas
¢dopma KOMIUIEKCHOTO
grcna. CBOWCTBAa MOAYNS U
apryMeHTa KOMILIEKCHOTO
qucia. Ksanpatnoe
ypaBHEHHE C KOMILIEKCHBIM
HEM3BECTHBIM.  [ImHMepsl
peleHns anredpanyecKux
YpaBHEHUI.
Hrorosoe 21 Uucma.  AnreOpamdeckue | MToroas KoHTpoibHas pabora.
MOBTOPEHHE BBIp@KEHHUs.  TeKcToBble
npeaMera 3a1a4u. OyHKIMH u
MaTeMaTHKa: rpaduku. IlepBoobpasnas.
anrebpa v HavajIa ParnmonanbsHble  ypaBHEHUS
MaTeMaTHYEeCKOT u HEpaBEHCTBA.
0 aHanusa WppaunoHanbsHele

YpaBHEHUS U HEPABEHCTRBA.




[TokazaTenbHbIE ypaBHEHUS
u HEpaBEHCTBA.
Jlorapudmuyeckue
YpaBHEHUS U HEPABEHCTBA.
TpuroHomeTpuieckue
ypaBHEHHUS ¥ HEPaBEHCTBA.
YpaBHEHUS U HEPABEHCTBA
¢ wMoaymsimu.  CuCTEMBI
YPAaBHEHUH U HEPABEHCTB.
YpaBHEHUS U HEPABEHCTBA
C IapaMeTpaMu.

Maremarnka: reoMeTpus (68 4acoB)

Ilosmopenue

Ilosmopenue

Toemopenue OCHOGHBIX MeM U3YYAEMBbIX 8
10 xnacce

Bexkrops! B
MIPOCTPAHCTBE

[Nonsitue BEKTOpa B
npoctpancTBe. CIlIoKeHHE
U BBIYATAHHE BEKTOPOB.
YMHOXXEHUE BEKTOpa Ha
YHCII0. Kommuanapusle

BEKTOPBHI.

Ilpeomemnvie:

[MpuMmeHsITh mpaBWia TPEYroNbHUKA U
napaieiorpaMmma JUisi CIIOXKEHUsT BEKTOPOB,
IMIPUMCHATL 3aKOHBI CJIOKCHHUA, MPaBUIIO
napajiefienumnena s CIOXKEHHs Tpex
HEKOMIUTAHAPHBIX ~ BEKTOPOB;  HAYYHUTHCS
COCTaBIISITh bopmybt 3aBHCUMOCTH
BEJTUYUH Ha OCHOBE aHanmm3a
MaTeMaTHYECKOT0 TeKCTa
Memanpeomemupvie:

[Tpou3BOIBLHO M OCO3HAHHO BJIAJETh OOIIUM
MPUEMOM DEUICHUS 3a7a4; BJIAJACTh OOIIUM
mpUEMOM PEIICHHUS 33]]a4; OPUCHTUPOBATHCS
Ha pa3HOO0Opa3ue Crioco00B PEIICHUS 3a/ad.
Jluunocmnuie:

DopMHUpPOBaThH IEJIEBhIE YCTAHOBKU YIeOHOM
JCATEIbHOCTH.  YMETh  KOHTPOJIHMPOBATH
npolecc ©  pe3yibTaT  JesTEIbHOCTH.
dopMUpOBaTh YCTOWYHMBYH) MOTHBAIMIO K
aHam3y, HCCIIEIOBAHUIO. PasBuBaTh
npefcTaBieHHe 00 uaesX U MeTojax
TEOMETPUH KaK YHHUBEPCAJIbHOTO SI3bIKa
HAYKW U TEXHHUKH, CPEJICTBA MOJICTUPOBAHUS
SIBJIEHUHU U MIPOIIECCOB.

KonrtponbHas pabora

Meron koopauHat
B IIPOCTPAHCTBE.
JBmxenus

15

KoopauHatel  TOukM W
KOOpPZHMHATHI BEKTOpA.
CkanipHOE TIPOM3BE/ICHUE
BEKTOPOB. YpaBHeHue
TUTOCKOCTH. JBHKEHUS.
[IpeoOpazoBanue moaoowMsl.

Ilpeomemnvie:

YMeTb BuAeTh MoJ00HE B NPOCTPAHCTBE.
3HaTh mMpaBWia OTHOIICHHUS OOBEMOB W
TUTOIA/IeH TIOBEPXHOCTEH MOJOOHBIX GUTYD.
Ymerb pacrio3HaBarhb JIBIDKEHUE B
MPOCTPaHCTBE: MapaJUIeNbHBI  TIepeHoc,
CHMMETpHS OTHOCHTENHHO TIOCKOCTH,
LEHTpaJIbHAS CHUMMETpUS, TIOBOPOT
OTHOCHUTENBHO NPAMOM. YMETh pelath 3a1aqu
Ha  TUIOCKOCTH c WCIIOJIb30BaHUEM
CTEPEOMETPHUECKUX METOJIOB.
Memanpeomemmuuvie:

Beiienate u  dopmynupoBath mpodieMy;
CaMOCTOSITETIFHO ~ CO3/1aBaTh  aJTOPUTMBI
JESTEIbHOCTH IPU  peIleHHH NpolsieM
TBOPYECKOTO ¥ TIOMCKOBOTO  XapakTepa.
Brmamers oOmum mpuéMoM perieHus 3aad;
OpPUEHTHPOBATHCA Ha pasHooOpazue
Croco0O0B peleHwus 3a/1a4.

Jluunocmnule:




Pa3BuBaTh ymMeHHE SICHO, TPAMOTHO, TOYHO
u3jaratb CBOM MBICIM B YCTHOH W
MMUCbMEHHOM (hopMe.

Kontponbnas pabora.

Hunusap, KoHYC, 16 [onstue uunuHapa. | Ilpeomemnvie:
mrap [Tnomans MMOBEPXHOCTH | 3HATh TOHATHS: NHIUHIP, KOHYC, IMap |
WIAHIPA. [Tonsitre | cdepa, ceueHus HUIMHAPA, KOHyca U HIapa,
KOHYyca. IInomane | mapoBOi CErMEHT, MAPOBOU CIION, IIAPOBOU
MTOBEPXHOCTH KOHyca. | CeKTOp (KOHYC), KacaTeJbHbIE TPSMBIE U
Y cedueHHBIiH KOHYC. | TUIOCKOCTH, BIIMCAaHHBIE ¥  ONHCAaHHBIC
Konunueckue cedeHus. | ceprl, kacaromuecs chepbl, KOMOMHAIIUU
Cdepa u map. YpaBHEHHE | TEN BpalleHHs, IDIOMAIEL CHEPHI.
chepsl. Bzanmuoe | 3HaTh ~ OCHOBHBIE  CBOWCTBA  IPSIMOTO
pacmonoxxenne chepbl ¥ | KpYroBOTO LWIMHAPA, MPSIMOTO KpPYTrOBOTO
miockoctd.  KacarenpHast | KOHyca. YMeTh H300pakaTh Tella BpallleHHs
TJIOCKOCTh K cdepe. | HA TIOCKOCTH. YMETh BHUAETH JJIEMEHTHI
[Tnomanp cdepsl. chepuueckoil  reoMETpHH,  KOHHYECKHE
CEYEHUSI.
Nmers mpencraBieHne 00 yCEYEHHOM
KOHyce, CedyeHHs KOHyca (TmapaienbHoe
OCHOBAHHIO U MPOXOJAIIee Yepe3 BepUINHY),
CeYeHHs  [WINHIApa (MapauleNbHO |
MIEPIICHIUKYISAPHO OCH), CEYeHHUs Iapa.
Pa3Beprka uunuHIpa U KOHyca.
Mescnpeomemmuuie:
pemratb 3a/1aun Te€OMETPHYECKOTO
CONIep)KaHUsl, B TOM YHCIE B CHUTYaIUsX,
KOI'JIa aiTOPUTM pEIIeHHs HE CIeAyeT sIBHO
W3 YCIIOBHSI, BHITIOJNHITh HEOOXOIUMBIE IS
peuieHus 3a1a4n JIOTIOJTHUTEITbHBIE
MIOCTPOEHUS, HCCIIE0BATh BO3MOXKHOCTb
OpUMEHEHUs TeopeM W QopMmyn IS
pelieHus 3aaad.
Jluunocmmuule:
Pa3BuBath ymeHHE SCHO, TPaMOTHO, TOYHO
W3Naratb CBOM MBICIM B YCTHOH U
MMCEMEHHOH (opMme.
KontpobHas pabora.
O0BEMBI TE 16 O0beM  TIPAMOYTOJIBHOTO | [Ipedmemusie:
napaJuresieTnIesa. 3HaTh TOHATHSA: TUIOIAAb TTOBEPXHOCTH
OO0beMbl IPSMON PU3MBI M | IPABWIILHOW MUPAMUJIBI U IPSIMOM MPH3MEI,
HMIHHIPA. OO6beMsl | IIIOHIalb MOBEPXHOCTH MPSIMOTO KPYTOBOTO
HaKJIOHHOM MPHU3MBL, | UJIMHIPA, TMPSAMOTO KPYroBOrO KOHyca U

nupaMuIbl W KOHYca.
O0beM Mmapa M IUIOIIA[H
ctheppl. OOBEMBI TIIAPOBOTO
CerMeHTa, IIAPOBOrO CIIOS
U [IIAPOBOTO CEKTOPA.

miapa. Mmerts mpencraBieHue o0 obObeme,
o0beMe NHpaMHUIbl M KOHYyCa, MPHU3MbI U
UWIHHJPA, 00beMe Iapa

Nwmets npepcraBieHne o MoJOOHBIX TeIax B
MIPOCTPAHCTBE, COOTHOIIIEHUH MEXITY
IUIOMIASIMA  TIOBEPXHOCTEH M 0o0beMaMu
MOJOOHBIX TEJL.

Mesicnpedmemnuwie:

peuiathb 3aJ1a4n FEOMETPHYECKOTO
COJIep)KaHUs, B TOM YHCIE B CHUTYaIUsX,
KOT'/Ia alTOPUTM PEIICHUs HE CIEAYEeT SBHO
W3 YCJIOBHSI, BBIIOJIHITh HEOOXOIUMBIE JIJIS

peuieHus 3a1a4n JIOTIOJTHUTENIbHBIE
[IOCTPOEHHUS, HCCIEN0BATh BO3MOXHOCTh
NIPpUMEHEHUs TeopeM u  Qopmyn i

PEIICHUA 3a1a4.




Jluunocmnule:

Pa3BuBaTh ymeHwue sICHO, TPaMOTHO, TOYHO
u3jgaraTh CBOM MBICIH B YCTHOH U
MMMChMEHHOU (hopMe.

KontponbHas pabora.

6 O0o0aroiiee
MIOBTOPEHUE.
Pemenue 3agau

10

Meton koopauHaT U
BEKTOPHl B IPOCTPAHCTBE.
B3aumHoe pacnonoxeHue
NpsAMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE.
[TapannensHOCTh IPAMBIX U
IIJIOCKOCTEH.
[lepneHaANKyISIPHOCTh
NpsIMBIX M IJIOCKOCTEM.
MHOrorpaHHUKH.
[Tmomaam moBepxHOCTEH U
00BEMBI  MHOTOTPaHHUKOB.
Tena Bpamenus. Ilnomanu
MMOBEPXHOCTEH © 0O0BEMBI
TeN BpallleHUA. 3aJayd Ha
MHOI'OI'paHHUKH, LTUWJIUHAP,
KOHYC, LIap.

HtoroBast KOHTpOJIbHAS padboTa

XapakTepuCcTHKA OLCHOYHBIX M

aTepuajIoB

Auaredpa u Havasa aHaau3a 10 kaace, YMK I0.M.Koasiruna u ap.

Ne n/m Ha3Banue CrpykTypa OneHouHble MaTepuaibl (ICTOYHHUK,
pazzena, Tema (xOoHTpOIBHAS CTpaHUIIA)
ypoka pabora, TecT..)
1 Bxoanas no KonTponbhas M.N.11a6ynuH, M.B. Tkauena.
MTOBTOPEHUIO pabora JlunakTruueckue MaTepualsl 1Mo aiaredpe
Kypca 7 -9 1 Havanam aHainu3a 10 kiacc.
KJIACCOB. M.:Ilpocsemenue 2017 r. c.42
®enoposa H.E. TkaueBa M.OD.
Meroandeckue peKOMeHAANI
Hennmocts Kontponbras Muemosuna 2018r. ¢.21
2 YHUCEIL.. pabora
®enoposa H.E. TkaueBa M.OD.
Meroandeckue peKOMeH AN
Muemoszuna 2018r. ¢.58
JeiictButenpapl | KOHTpOIbHAS
€ yucna pabora
3
4 Crenennas KoHnTtponbHas M.U.111abynun, M.B. Tkauesa.
byHKIISA pabota Jlunaktruueckrue MaTepuaisl 1o ainredpe
1 Hayasnam a”anum3a 10 kiacc.




M.:ITpocsemenne 2017 r. .60

5 [TokazarenpHas | KoHTponbHas M.M.1abynun, M.B. Tkauesa.
byHkums pabota JlunakTuueckrue MaTepuaisl 1o anredope
Y HavyayiaMm aHanu3a 10 kmacc.
M.:ITpocsemenue 2017 r. ¢.76
6 Jlorapudpmuueck | KontposbHas M.N.111a6ynuH, M.B. Tkauena.
ast pyHKIUSA pabota JlunakTuueckrue MaTepuaisl 1o anredope
1 Havanam aHanu3a 10 kiacc.
M.:ITpocsemenne 2017 r. ¢.102
7 MHOrousneHsl. KoHntposbHas ®enoposa H.E. TkaueBa M.D.
Anrebpanuecku | pabota MeTtoaudeckue pekoMeHIaluu
€ YpaBHCHHs U Muemo3suna 2018r. ¢.40
CUCTEMBbI
HEJIMHEHHBIX
ypaBHEHUI
8 Tpuronomerpuu | KonTponbHas M.U.111abynun, M.B. Tkauesa.
eckue popmyiner | pabora JlunakTuueckrue MaTepuaisl 1o ainredope
¥ Hayanam aHanusa 10 xiacc.
M.:IIpocBemenue 2017 r. c.147
9 Tpuronomerpuu | KontposibHas M.N.11a6ynuH, M.B. Tkauena.
ecKue paboTta JlunakTuueckue MaTepuaibl o anredpe
ypaBHEHUS ¥ Havayiam aHanu3a 10 xmacc.
M.:Ilpocsemenne 2017 r. ¢.171
I'onosas
KOHTPOJIbHAS
10 pabota

Auredpa u Ha4aJa aH

anusa 11 kaace, YMK IO.M.Koasiruna u ap.

1 Tpuronomerpuu | KontponbHas M.U.111abynun, M.B. Tkauesa.
eckue QyHKIMU | pabota JlunakTruueckrue MaTepuaisl o ainredpe
1 HavanaMm aHanu3a 11 xmacce.
M.:ITpocsemenne 2017 r. c.
2 ITponsBognas u | KonTponbHas M.M.1a6ynun, M.B. Tkauesa.
ee pabota JluiakTHUecKue MaTepuansl 1o ajaredope
TrE€OMETPUYECKHUN ¥ HadanaMm aHanusa 11 kmace.
CMBICIT M.:IIpocsemenue 2017 . c.
3 [IpumeHeHne KoHntponbHas M.U.111abynun, M.B. Tkauesa.
MIPOU3BOJHON K | paboTa JlunakTruueckue MaTepuaisl o ainredpe
UCCIJIEJOBaHUIO 1 Havajam aHanu3a 11 kiacc.
byHKIM] M.:ITpocsemenue 2017 r. c.
4 [TepBooOpasnas | KonTponbhas M.N.1abynun, M.B. Tkauesa.
U MHTETpal pabota JlMiaKTHYeCKre MaTepuasl 1o ajaredope
" HavanaMm aHanu3a 11 xmacce.
M.:IIpocsemenne 2017 r. c.
5 Kommiiekcueie | KoHTposbHas ®enoposa H.E. TkaueBa M.D.
qucia pabota MeTtoaudeckue pekoMeH1alnun
Muemosuna 2018r. ¢.24
6 OneMeHThI KonTponbHas ®enoposa H.E. TkaueBa M.D.




KOMOMHATOPUKH | paboTta Meroaunueckue peKoMeHAanu
Mmuemosuna 2018r. ¢.25
7 3HAKOMCTBO C KoHntposbHas ®enoposa H.E. TkaueBa M.D.
BEPOSATHOCTHIO paboTta MeTtoaudeckune peKkoMeH1aluu
Muemosuna 2018r. ¢.26
8 CraTucruka KonTponbhas ®enoposa H.E. Tkauea M.D.
pabota Meroanueckue peKoOMeHaauu
Muemoszuna 2018r. ¢.27
9 Htoroaas K.p.
I'eomerpus 10 kaace, YMK JI.C. ATanacsin
Ne TI/TT Hasganue Crpykrypa OneHouHble MaTepraibl (UICTOYHUK,
paznena, Tema (KOHTpOIBHAS CTpaHMIIA)

ypoKa pabora, TecT..)

1 [TapamnensHocTs | KonTpOabHas M.A. Caaksn, B.®.byry3os. [loypouHnsie
MPSMBIX U pabora pa3pabotku 1o reomeTpun 10-11 xmacc.
IUIOCKOCTEH M.: IIpocBenienue 2017 r. c.36

2 [TapamnensHocTh | KoHTpONbHAA M.4. Caaksn, B.®.byry3os. [loypounsie
IPSIMBIX U pabota paspabotku no reomerpun 10-11 kiacc.
MJIOCKOCTEH M.: [Ipocsemenne 2017 r. ¢.51

3 [lepnengukynstp | KontponbHas M.A. Caaksn, B.®.byry3os. [loypounsie
HOCTh IIPSIMBIX U | paboTa pa3pabotku 1o reometpun 10-11 xacc.
IUIOCKOCTEH M.: IIpocBenienue 2017 r. c.85

4 Mmuororpannuku | KontponbHas M.4. Caaksn, B.®.byry3os. [loypounsie

pabora pa3zpabotku o reomerpun 10-11 kiacc.
M.: [Ipoceemenne 2017 r. c.112

I'eomerpus 11 knace, YMK JI.C. Aranacsin

Ne ni/mt Ha3zBanue CrtpykTypa OrneHo4HBIE MaTepUaNIbl (HICTOYHUK,
paznena, Tema (KOHTpOIBHAS CTpaHMIIA)

ypoka

paOora, TecT..)

1 Bexkrops! B KonTponbHas M.4. Caaksn, B.®.byry3os. [loypounsie
IIPOCTPAHCTBE pabota pa3pabotku no reomerpun 10-11 kiace.
M.: IIpocsemenne 2017 r. c.131
2 Merton KonTponbsHas M.4. Caaksn, B.®.byry30B. [loypounbie
KOOpPJIMHAT B pabora pa3zpabotku o reomerpun 10-11 kmacc.
IIPOCTPAHCTBE. M.: Ilpocsemenne 2017 r. c.156
3 LIUnuHap, KOHyC KonTponbHas M.4. Caaksn, B.®.byry3os. [loypounsie
pabota pa3pabotku no reomerpun 10-11 kiacc.

W wap.

M.: IIpocsemenne 2017 r. ¢.170




4 O0bembl KonTponbsHas M.S. Caaksn, B.®.byry3os. [loypouHnsie
MUPaMHU/JIbI, pabota pa3pabotku no reomerpun 10-11 kiacc.
IIPU3MBI, M.: Ilpocsemenue 2017 r. ¢.207
WIMHApA,
KOHYCa.

O6bem mapa u
IUIOMIA/h
cdepsl.

Hampasnenus mpoeKTHOH €ATEIbHOCTU 00yUYaOIUXCSl.

Llenp y4ueOHO-MCCIEIOBATENIBCKOW W MPOEKTHOM NEATENBHOCTH OO0ydarommuxcsi — (opMUpOBaHUE
KOMITIETEHTHOCTH PabOTaTh Ha JJOCTHKEHHE TUNIAHUPYEMOTO pe3ysIbTara.

I14aTh OCHOBHBIX 3a1a4:

-DOopMHUpPOBaHKE YHUBEPCATHHBIX YICOHBIX U UCCIIEAOBATEIBCKUX JICHCTBUH.

-OcBoeHuE NPOYKTUBHO-OPUEHTUPOBAHHOM AESATEIBHOCTH.

-OBilaJicHle 3HAHMSIMM W HaBbIKAMM LIE€JICHANPABICHHONW TBOPYECKOW AESTEIbHOCTH U Pa3BUTHE

TBOPUYECKUX CIIOCOOHOCTEH.

-OopMHUpOBaHUE PALMOHAIBHBIX MOJIETICH MOBEACHUS.

-CoBepIICHCTBOBAaHUE HABBIKOB COTPYIHUYECTBA.

[TpoexTHas nesrenpbHOCTH. JIr00asi caMocCTOSITENbHAS, COLMUAIBLHO 3HAYMMasi M OpraHW30BaHHAS
NEeSTENIbHOCTh 00YYaIOIIMXCS, OMHMPAIOIIAscs Ha HMX WHAWBHUIYalIbHbIE HWHHUIMATUBBI, HUHTEPECH U
IIPEANOYTEHUS, HAIlpaBJICHHAs HA JIOCTHKCHUE DPEAIBHOM, JUYHOCTHO 3HAYMMOM, JOCTHKHMOM L€,
MMEWIAsl IUIAaH W KPUTEPUU OLIEHKUM pe3yJibTaTra, MOJAJAEpkKaHHAsA KYJIbTypOH JeSITeIbHOCTU
oOyuarouuxcsi, TpaAulusiIMHU, IIEHHOCTSIMU, OCBOEHHBIMU HOPMaMH U 00pa3liaMu.

THbI MPOEKTOB:

Hnpopmayuonnwiii npoexm. ITOT THII TMPOEKTA HAMpaBlieH Ha paboTy ¢ nH(pOpMaIHend O KaKoM-
6o obOwbekte, sBieHuMU. Ero menp — oOyueHUE Y4YaCTHUKOB IMPOEKTa IeJeHANpaBIeHHOMY CcOOpy
uHpopmaruu, e€ CTpyKTypHUpPOBaHUIO, AaHAIIU3Y U 000OIICHHIO.

Yuebno-uccneoosamenvckuii npoekm. CoBIaaeT ¢ XapaKTEPUCTHUKAMU Y4eOHO-UCCIIE0BATENHCKOMN
NESTENIbHOCTH, JIOMOJHEHHOW TPaJAULMOHHBIMU TMPHU3HAKAMU MPOEKTa. MOXeT ObITh MPeIMETHBIM,
MEXKIPEAMETHBIM WJIH OPHEHTUPOBAHHBIM Ha COJCpKAHWE HAYYHOTO HAIIPABJICHUS, HE BXOJAIICTO B
nepeyeHb MIKONBHBIX TpeameToB. OcHOBHas 1enb — (OPMUPOBAHME METANPEeIMETHBIX PEe3ylbTaToOB U
IIPEACTABICHUMN.

Coyuanvnwviti npoexm. lleneHanpasneHHas couuanbHas (0OIIECTBEHHAs) MPaKTHUKA, MMO3BOJISIOIIAS
oOy4aronuMcsi BEIOUpaTh JTUHUIO TTOBEICHUS B OTHOIIEHUH COLIMANIBHBIX MPOOJeM U sBIeHUU. SIBnsieTcs
YIOOHBIM  CPeACTBOM (OPMHUPOBAHUS  COLMATBLHOTO  ONBITA, COIHAIBHBIX KOMIETEHTHOCTEH U
KOMIETSHIIMH O0yJarouXcs, OBIAJACHHUS OCHOBHBIMHM COLIMAJIBHBIMU POJIIMU, TOMOTAeT OCBauBaTh
paBuiia OOIIECTBEHHOT'O TIOBEICHUSI.

HHd)OpMaZ/ﬂ/lOHHO'I’l03Ha6amejleblZZ. SBnsercs CO3aHNC, KOHCTPYNPOBAHUC WJIK MOACPHU3ALIUA HA
OCHOBC IMPEAMETHOI'0 COJACPIKAHM.
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